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dred fetibstancea ; but our ignorance is correspondingly great of 
5t of the blood colouring matters as well as of many coloured 
stituents of our own bodies: of the hair, the skin and the eye. 
'he fullest recognition must be accorded, however, to recent 
estigations on the complex colouring matters of the blood and 
:hlorophyll, which is distantly related to the former, associated 
h the names of Schuuck, Nencki, Marchlewski, Klister and Wi li- 
ter. 

fine, the aid of synthetical chemistry is re(|uired in every 
action in arriving at a clear understanding of structure and of 
iLge. The methods at our disposal in the laboratory are doubtr 
; altogether different from those which come into operation in the 
ng world but chemists are already trying to effect changes in 
bon compounds by means of so-called mild interactions, under 
jditions comparable with those which prevail in the living 
aiiism. It may suffice to refer to the development of a number 
batalytic processes and to the comprehensive studies on the action 
light on organic substances undertaken by Ciamician. In fact, 
I effort is already being made to co-operate with biology; it is 
I that a section of tlie forces of organic chemistry is being 
;ed once more towards the goal from wliich it set out. The 
ition from biology was necessary during the past century while 
iraental methods and theories were being elaborated; now 
our science is provided with a powerful armoury of analytical and 
hetical weapons, chemists can once more renew the alliance both 
s own honour and to the advantage of biology. Indeed, the 
ipect of obtaining a clearer insight into the wondrous series of 
Jesses which constitute animal and vegetable life may well lead 
two sciences to w^ork with definite purpose to a common end. 

1 order, as far as possible, to avoid mistakes in this difficult 
and to shield ourselves from the disappointment which is the 
itable consequence of exaggerated hopes, we cannot do better 

f i strive to imitate the great example of Faraday, who always, 
L rare acumen, directed his attention to actual phenomena with- 
allowing himself to be influenced by preconceived opinion, and 
in bis theoretical conceptions gave expression only to observed 
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1766 JitllJUt: 

The Occurrence of Quer^ol {Querdte) in 
Leaves of Chama^ops humilis, 

6yHoGo Mcllsb. 

WliEK coUecting tlie materi^iti for ^ articlis on Cellulose, m 
formed parb of A* W. Hofmann^ Report on the Chemiatry at 
Vienna Exhibition,*'^ and treated of the application of cellulose ii 
arts, I had occasion to devise a method for estimating 4he air 
available fibre contained in the various new pp»v»r 
posed or in ^tiial use. , 

Amongst the materials investi,,:' weaves of Vtianiai 

humilU, the only European represen balive of the palm family, v 
at that time was imported from the Spanish province of Huelva to 
country in some quantity and was used like esparto for making p 
During my examination of these leaves, I noticed that the aqi 
extract, on becoming concentrated,^ deposited under favourable 
ditions a crystalline substance. This, on further investigation, pi 
to be quercitol, and I bad subsequenfly an opportunity of prep^ 
some quantity of it. The identity with quercitol from acorns 
ascertained by its combustion, chemical character, and melting 

{230'’), and the crystallographical measurement made at the tin 
Prof. N. Story Maskelyne afforded further confirmation, 
Quercitol had previously only been found in the acorn, ai 
a minute quantity in cork and the bark of the oak \ its occurrei; 
the leaves of a distinct family of plants is therefore 6f some int 
as we may hence expect it to be found more generally inthq vege 
kingdom. 

The quantity of quercitol yielded by the dry lewes of Chamc 
amounted to I'SG per cent,, and, considering the simplicity of th< 
cess by which it can be obtained from them, these leaves may pr 
more suitable source than the acorns. For the purpose of prep 
the quercitol, the crushed leaves are extracted with boiling" wak 
the resulting liquid is precipitated first with neutral and then 
basic lead acetate. After removing any lead in the filtrate, ti 
evaporated, when at the proper concentration the crystals of que 
make their appearance. 

With a special object in view, I recently re|)eated this oper 
with some fresh leaves of Chamaerops hvmilia kindly furnished b 
Director of the Royal Gardens, Kew, and, in this case, a considt 
quantity of the chlorides of potassium and sodium separated 
with the quercitol. I am indebted to Prof. W. H. Perkin for k 

* Berichi iihsr die Entwicklung der Cheinischen Industrie, 1877. 
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ring tiM from g,:,«n at Kevf analysed 

the following 

ThIO: ^ ve .0-a268 ck>, anVb-0936 • H- 7’3 

OsBuOs ^nuM O.- 43-9 ; H= 7 . 5 :^^ 
n 1904, ^s»ra Pffl«»<and Tatiti (TraiiB,, &34) iHsoovered in 
(A^cUpiadacm,}^^,^ snbaUnce 
tch lwd the composition, general properties, and conetituUon ot 
11 fiii?;* rS5 ^ bo ita Iwvopotatory modificabioQ. . It waa 

?ction in arriving ascertain the specific rotation of the 

nge. The methods at who kindly undertook to do this 

■»«* 0 © [ajDr . f those ’'"- t^atof c^uercitol of the acorn. 


i^o^odU), a Co7istituent of the Leaves 
- 0 / ‘ Coe6s nuoifeh3f -a4d“- Cocos plumosa:’ 

By Hcgo 

^currenee of quercitol in the leaves of a palm was deemed of 

, . *• ‘“‘srest for It to be sought for in the leaves of other species 
,r *>>e“ (1875) Director of the Royal Gardens Kew 
William Tluselton-Dyer, kindly gave me an opSr’ity If’ 
mnmg some of them- and, in the first instance, supied me with 
es of Coco, phnH>m which could be conveniently spared at th^ ' 

be green leaves were worked up 'in the manner indicated in the 

S"Lrjirrs::r'r^:r'VT““^ 

the somewhat considerable basic-lead-acetateTrLipilte hid b 

le resulti^ liquid, after concentration to a thin svnm l,»,l k„ 
ihemical cha^rind t !r ' 1“ 
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Th Occxi/rrtTwt ^ Cocosit^ in Cocas Leaves /nm Yatiow Sources. 

Leaves of Cocos pluTiMSa not being procurable, it was considi 
d^irable to^^xamine those of Cocos nucifera (the cocoa-nut pahn) 
being more accessible, and a preliminar^r trial with such leaves, a 
obtained from Kew, having proved the presence of cocosite, a quanti 
of the dry leaves of this palm were procured from Jamaica. 

Unfortunately, the yield was but small, and the investigation h 
subsequently to be suspended for want of material and from oth 
causes. 

Hecently, however, I have again taken up this work, and iu t 
present communication I offer an account of the results thus f 
obtained. 

For the continuation of this research, it was, in the first instant 
necessary to secure a further supply of cocOBite,*and I availed myai 
of an opportunity of importing the cocos leaves from Barbados, f 
which I am indebted to Mr. J. R. Bovell, , Superintendent of t 
Agricultural Department at Bridgetown. The quantity of cocosi 
derived from about 50 kilos, of these leaves was, however, very sma 
and the percentage so much less than that I had formerly obtain 
fil^om the Jamaica leaves that I concluded this depended probablvi 
the particular period of vegetation in which the leaves had 'ib 
gathered. In order to ascertain this, I made arrangements during 
last two years for receiving leaves at certain periods of growth ; 
also from bearing and non-bearing trees. As even under the n 
favourable conditions the yield is but small, bulk samples of not 
than 10 kilos, of the dry leaves were worked upon in each instance, 
this entailed a great deal of protracted and tedious work. Witii 
entering into further details, I may state here at once that no deci^ 
results were, however, obtained. 

Some of the samples yielded no cocosite, whilst others gave o: 
traces, and at the b"est furnished very small quantities indeed of 
desired substance. 

In all these cases, the first part of the operation, namely, the estj 
tion of the crushed leaves with water, was carried out for me i 
factory, and, remembering the special conditions under which sorbit 
is formed from the sap of the mountain-ash berries, it appeared wo 
while to see whether the presence of cocosite did not perhaps dep 
on some fermentative change accidentally induced in the previ 
operations of 1878, but such change being precluded in the req 
experiments this might account for the variable and unsatisfact 
results here recorded. ^ With this view, the decoction of a sample 
%as exposed to the air iu a flat dish and allowed to become thorouj 
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■Wore being worked up, but the result was entirely 

'«• ' • V. , 

l^be other hand, I repeated the original experiment with some 
tesh leaves of Cocqs jiuimia, which again were kindly supplied 
i Pirector of Kew Gardens, and these yielded as before the 
3 in a very satisfactory manner and quantity, thus proving that 
contained ready formed in the growing leaf. 

3 COCOS l^ves received from Barbados having failed to furnish 
d equate amount of cocosito, I had recourse to other sou^ce^s, and 
ppted the kind offer of Colonel Brain, the present Director of 
Gardens, to procure for me a supply of leaves from the Boyal 
ic Garden at Sibpur, Calcutta. I am indebted to Captain Gage, 
irector, for a consignment of samples of leaves gathered in June, 
which I have lately finished working up, 

!>6 samples of leaves were designated as follows. 

! leaves marked A are from the top of a tree cut down, of which 
sart is sent as well as some of the outer leaves. Those marked 
^ and 3 respectively are from three different trees, three leaves 
each, namely, a fully ripe leaf and a young leaf just expanded. 
>se marked 1 are from a tree that is in flower, but has no fruit on 
^particular tree is the variety cnllfd bytho Bengalees ‘‘Shwet 
' meaning white cocoa-nut) j A’ 2 aro leaves from a tree that is 
1 in flower nor in fruit, and N 3 are leaves from a tree that is 
I flower and fruit. 

kn while I had also made arrangements for again obtaining a 
\ of leaves from Jamaica, as these had given such much more 
icbory results in 1878, and through the kindness of Mr, 
awcett, the Director of the Public Gardens and Plantation at 
}ton, I obtained a few months ago a quantity which is now being 
id up. The following table shows the great variability in the 
□t of cocosite obtained from the various kinds of leaves which 
worked upon in quantity or examined as samples. 

) Barbados leaves, having yielded such altogether insignificant 
ities, are not taken into consideration. 


Leaves of Cocos plumosa from Kew.. 

0-2.3 per cen 

>1 

„ Cocos 

nvjcifsm^ Jamaica, 1878 

0-17 ., „ 

>> 

V ft 

„ „ 1907 

0-05 „ 

n„ 

ft ft 

„ Sibpur, Calcutta 

0'03 „ „ 


»j if 

ft 11 

0-03 „ „ 


ti 

ft tt 

0'04 „ „ 

^ }> 

» J) 

ft )t tt 

traces 


"om this, it will be seen that the leaves of , Cocos pluniosa are the 
'St, and next to them come the cocoa-nut palm leaves from* Jamaica 



lYTO | 

only Sibout 

On tbe otb^ baxid/,(M^«N^ foQ|:^^mt|^ fr^ Oatcnt^'fl 
eoaiain about the ^eaiiie!^Iti«i&ty, emple fl 

, tracee.* Qi^te recontl^, I havl 
Coc^ leave* fifem beeri^^^ non-beanog'tr^, r.J 

from 4he Seyobellee, bat^^^ <rf thej« have T* obtain’ 

cocofiitft _ * '; ; 

Otherwise, all theee tnals give no elae whatever as to the, 
dependence of the amount of cocosito in the leavM on ^Ife part 
vegetative conditioD oir the season ib which the leaves are gatliei 

Id the ooin^e. of this work, the problem suggested itself th , 
cocosite might be contained also in tl. coooaoutj and, as these ^ '^x 
obtainable, several trials were made. The so-called milk .ah< 
perisperm 'were examined. From I litre of the clear liquid olr j 
from fresh nuts a few centigrams of well-defined characte 
crystals of cocosite were obtained, but in 5 kfo. of the perU} 
which was worked up for th^ purpose, no cocosite was found.' 


Pfepar alien of Oomi^ from ift« Learns. 

For the purpose of extracting the cocosite from the leaves, I folh 
in the main^ until quite recently, the process indicated in the pr^ 
paper on quercitol, and which is the mode of proceeding ge« 
adopted in the investigation of theiaqueous extract of plant? 
the palm leaves are very stiff and hard, they are first reduce 
means of a chaff-cutter and crushed, and then extracted by 8ucc( 
Mings with water. The clear, brownish-yellow liquid thus obt 
is then. first precipitated with neiitral lead acetate and, after' filtd 
completely pgecipitated with absolution of basic lead acetate, of 
a very considerable quantity is required on account of a very 1 
amount of sodium and potassium chloride contained in the leaves 

This latter, very bulky, yel low precipitate thus obtained is well w! 
with distilled water and decomposed with sulphuric acid. The fi 
from the lead sulphate is tjjen evaporated on a water- or b 
bath to a thick syrup or nearly to dryness, during which process . 
hydrochloric acid is given off and the liquid becomes very discoli 
On now* redissolving this extract in cold water, a very considc 
part, consisting of a dfurt brown, resinous substance mixed 

* Tlie es tracts of the SibpUr leaves had l)€en evaporated down to the consi 
of a thick treacle, and, after some months' standing, in those of 1, 2, and 
rough crystals were noticed which pre ved to be cocosite. The citraet A coi 
a Itfger amount of ciyst?ds, but they were found to be only the chlorides of 
iom and sodium, 



Ife of Nucjr^’t im ‘'mm Humcba." 177^ 


ips aod 11:^ tb$ Birt^poration 

>a liiiaes, hydi^UjQi9i^«§d bHQ| oft to the last> 
.j^^ k.^teoe^iy ki^oiilQr:)^^{^V as much as 

from a a rMmoM^ 2 hat>tei^#&oh much impede 

Iratiou^f ’ the cocofiite, , ■ 

loreif^teSt oppratio^S) I hive treated the basic* precipitate with 
ieiiti^^iBiiUty dilute acetic acjd to prodace aj^^acid liquid, by 
Jme^Hie the greater part of the chlorine and silica is retained in 
^ipit^^wMht the cocoaite k now left in the liquid, from which 
4 caSfSe easily remove i bj;tho usual means, ' 
lou^ hot very readily soluble in mter, the cocosite sepamtee 
wly from ttie concentrated liq^mr, which requires to stand for 
[time unless the cocosite a present in some quantity. The 
Ition of the cocositc oto, howjirer, be accelerated by the addition 
Lhol to the; liquid whilst hot, when, on cooling, the cocosite 
■Jy makesAte'^pearance in more^ or less well- formed crystals, 
[aft^r cecrvstalUaation and treatment with animal charcoal, are 
Ijbtainqd in a purhstate, 

e course of the further study of the chemical properties of 
I was led to the working Out of a modification of the . above 
^y' which the troublesome precipitation with the lead 
superseded, I found that by the addition of milk of 
e hot decoction of the leaves a very large amount of a gum, 
Ine-liko. substance and colouring matter, is thrown down, 
ng, in some of the trials, jio as much as 50 per cent, of the 
matter Jjontained in the extract. After removing this by 
PoBj'the liquid is concentrated by evaporation on a water-bath. 

concentrated solution of baryta is now.- added and the boiling 
tued for .some time. . - 

• baryta at first produces a dark yellow precipitate, which on 
T addition is followed by a heavier and paler precipitate. It 
[here be mentioned that the cocosite is mainly contained in the 
part of the precipitation. The baryta precipitate is filtered off 
it still hot and washed with hot water, then mixed with sufficient 
jr, and carbon dioxide is passed into it until this is no longer 
^d. Thft liquid is now filtered off and concentrated by boiling, 
■ causes tbe;^recipitation of the dissolved barium carbonate, 
B the proper concentration is reached, the cocosite separates in 
jrystals, which are thus obtained colourless without the aid of 
al charcoal, and after re crystallisation are chemically pure.* 

a order to test the efficacy of this melliod, a quantitative experiment was made 
ding one gram of cccoaite to a quantity, usiwlly operated upon, of leaf extract 
1 did not contain any cocoisite, with the result tlj^at 0'92 glam of the eccosile 
jcovered, - ^ 
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Oocositejcryftallises from water in bea«tifuJy transparent an 
crystals, which, nnder faronrable conditions, may be obtained 
metre in diameter. It is not very solnbie in cold water, an^ 
found that 100 c.c. of water at 15*^ dissolve 1'7 grams of cocoj 
100 c.c. of water at 100° dissolve 8'3 grams. 

It is insoluble in metbyl or ethyl alcohol, ether, benzene, chic 
or any other of the usual solvents. i 

When heated on platinum foil, the crystals first decrepitai 
melt, and take fire, burning with flame, like sugar, and 
charcoal. When carefully melted and not over-heated in a gb 
it forms a mobile, brown liquid, which, on cooling, suddenly ! 
and then bursts up into crystalline fragments. 

The melting point was found to be at 345—350°, but this b 
close to the limits of the mercury thermometer, the detern 
will have to be repeated on a future occasion with other an 
reliable means.* < 

A saturated aqueous solution when tested exhibited no im 
of optical activity. 

On evaporating a hot solution, or on cooling a hot saturated^ 
the cocosite separates in the characteristic form of short \ i 
crystals, which do not show any change when kept in the a , 
an elevated temperature ; but, on the other hand, if a cold|^^ 
saturated solution is gradually evaporated in a desiccator, crysli 
different habit appear ; they are massive and long, prismatic, an., 
being removed and dried soon become opaque, .white, and fria 
consequence of the transformation into an aggregate of n 
crystals. This change also takes place when these crystals are ! 
duced into hot water. I have not been able to satisfy myself 
whether this change is due to a loss of water of crjstallisatioi 
a change of crystalline form. 

I am indebted to Mr. T. V. Barker, B.A., B.Sc. (Oxon.), 
Mineralogieal Dept., University Museum, Oxford, who has \ 
undertaken the crystallographical examination of this and the 
crystalline compounds which are described in this communicatioi) 

Cocosite, 

System : monoclimc, I 

Ratios of the axes : a \h :c = 1*7942 : 1 ; 0*7656 ; /? = 117°I2 
Forms : w = c = {001}, o - {111}, and r - {201}. | 

The habit of the crystals is shown in Fig. 1, the dominanti 
being m - {010}, and g - {001} ; r was rarely present. The 
afforded fairly good reflections, but rarely fell perfectly in zones, 

* Even mercury- thermometers filled with carbon dioxide and nitrogen seei . 
,to become untrustworthy after being u.sed at these high temperatures, 







n, ^3092 :,j 63 . 

. ,; ,;-r-.; >; d|j||i|^*6S jfreent., ] 

. wa« made'^iwik' the foiling - ; 

. To li) ^.c. of ifat^r boiling in the appatatns, gram 


was ^ded as a first charge, i^hen a xi^ of p*Q|&0® tooV^1^( 
addition bf ^^e second charge of O’lfiT gr^ , a furth^ ^is^ 
w^nbse^ed,^ , > 


The latter, 'which is exp^inentally the more truatwori 
gives 1 78 '9 iastead of 180 as reqwlreii by tSe loxroula CgXI ^ 
Cocosite forms feeble, but defined, ."nd, in spme cases, \v( 
iisbd (impounds, as, for instance, with jo^ssium, sodium, ai 
and it Js precipitated b/ basic lead acetate, which affords a 
separating and concentrating it in the process of its isj^j 
the aqueous extracts of plants. ^ ^ 

When treated with aoi^ic anhydrid^^ it is cohyerte*^’ ' 
acetate; with benzoyl chloride it forms a bensmte ; wit’ " j 
co^^esponding ..n'^^^•^s^e, and with sulphuric acid s0^ - J 
acids. ' 


Cocosite does not reduce Feh ling’s solution, but on boil 
ammoniacal silver nitrate solution and an blhali a sit 
is prodded. , | 

Aifjaqupous bromine solution appears to have'^ery litti 
it, and'ov^ in sunlight the bromine disappears yery^slow 
the addition of a little iron in the form of bromide or o 


decided react jo^tahel|{>lac6. 


Cocosite give^-the well-known and characteristic inosite 
Scherer ; . on heating it with nitric acid, evaporating carefi 
ness, redissolving the ’residue ip water, adding a solution > 
chlbrid^, and a^in evaporating it, a fine red'coloratioh is p 


' , V / _Oocosi(e and Fotassiiim. .J' 

When to A hot solution of cocosite (1 ’5 grams in 30 c.c. of 
alcoholic solution of potassium etboxide is added, the mixtii 
ing deposits , brilliant crystals .which, however, were found 
not a tVace of pb'^assium, ’t)n redissolving the crystals am 
off the Alcohol, the swne crystals of pure cocosite were agai 
on cooling, ' However, on dissolving the crystals once 
evaporating the liquid to about lOfi c.c, and placing it in fl 
over p otassium hydroxide, a crop of beautiful, lustrous, shorl 
cr ystals were obtained, which somewhat resembled cocosite 
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jJOtcwaim 

i ^ when 

IY« becom^ on 

r^, it melts and chav^ at ^mmf^Ume a 

f intuifeBceboe, On s^mpting ^ x’bciT^lii^ it from 
^as deeom{|t^c4 aiid agUQ only pitre oocosite orystajlised 
lolniioii. 

CotOiiiA (trvl Sodium. 

[upounil seems to be more stable, and is readily obtained on 
hot Eolutioii v^th a methyl -alcoholic solution of Bodinm 
. On cooling, well'defined crystals formed, which wei'o 
ith aleohol.and then ke^o for some time in a desiccator over 
hydroxide. 

lost 0‘127 HyO at 100° ; H^O- T SO ; on decomposing its 
bcid alcohol, 1 *442 of cocosite was recovered, 
W acetate gave 0;58 2 NogSO^. Naa=ll’l. - 
^tfc,H 20 reqnires ktjO=K8'2 ; Ka=10'5 per cent. 


Cocosite and Barium. 

Jb of bari^nm hydroxide causes no precipitate in a cold 
Rocosite ; but on heating the mixture and adding a hot 
gll solntion barium hydroxide,' it becomes turbid, and 
fite, granular prefcipitate is formed, which increases on boih 
'IsolntJODS arie' of suflScient strength. “This precipitate is 
iftui cold water than in hofc» and on evaporating a solutibn 
ijcompound k obtained in^mall, hut ^distinct, n^edle-sbapcd 


CoeosUe and Calcium. 

1 , addition of milk of lime to a solution of coCbaite (I in 200), 
uantity of the calcium hydroxide is at first dissolved j but if 
^.of it is added and the whole kept at the boiling point for 

( only a minute quantity of cocosite' is foun8 in the filtrate, 
art of it is retained in combination with the lime. This 
eemed to indicate a mode of preparing the cocosite from 
Fact, but it was subsequently fbund that from the complex 
substances contained ittjbhe decoction of the leaves it is not 
‘ which is precipitated by the linTe. Advantage is, however, 
hk-.in the modo of preparation of cocosite as proriously 
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QocosUeNexoHicetate, 

G'ocosite i$ but sparingly solublai^ acetic anhydride, 
boiled with it for some time without apparently being aci 
adding a small quantit^ of anhydrous sodium acetate, or, 
fused zinc chloride, immediate reaction, sets in. 

Five grams of powdered cocosite, 50 c.c. of acetic an! 
i *5 grams of zinc chloride, were boiled for several hours, 
gradually dissolved, whilst glistening, small, prismatic ij 
their appearance, and towards the end of the operatij 
whole to become a semi-liquid magma. 

The product was boiled with water in order to hydrolys 
of acetic anhydride, then washed, aid dried. It amount 
different operations to 11‘3, 11*8, and 11*9 grams. T 
results were obtained when the boiling was continued for 
and zinc chloride was used. In the first operation, only 15 c 
anhydride with five grams of sodium acetate was employ 
boiling continued for only two hours. 

Cgcosite hexa^aceiate is sparingly soluble in alcohol and n 
usual solvents, but from a hot solution in acofcie anhydriwfi 
obtained in fine, prismatic crystals. It melts at about 
a tube -at this temperature sublimes apparently without del 
On boiling it with a methyl-alcoholic solution of baryta, i 
decomposed into cocosite and acetic acid. It was analyse! 
following result : 

0*2003 gave 0-3673 00^ and 0*1018 HoO. 0 = 50-00 ;\H 
C^He(C 2 lIsO)^Oe requires 0 = 50-00; H = 5-55 per\cj 

1 

Fig. 2. 




‘cocos nucifera” and “cocos plujiosa/’ 1777 

were obtained from acetic anhydride. 

QOcUnic. _ 

3 axes; a: 6 ;c =* 0*9^22 :1 T « 97°3S'. 
j { 110 }, and c * { 001 } ; the habit is shown in Fig. 2 . 

No. of 

ob^rvatious. Limits. ' Mean. Calc. 

Jo , 12 84*49'-84“68' 84"52' — 

jllO- 18 84 13-84 38 84 26 — 

Alone observable. 

liriction on m ^ 33"^ with the edge mm. An optic axis 

nely through m ; birefringence, medium. 

avity ; mean of three concordant determinations - 

voL: 316-6. 


Cocoeite Benzoate, 

g for an hour 3 grams of cocosite dissolved in 150 c.c. of 
8 c.c. of benzoyl chloride, which is gradually added alter- 
L 20 per cent, sodium hydroxide solution, a white, crystal- 
B, cocosite henzoate, formed, which weighed 1 '7 grams, 
r experiment, 0*5 gram of finely-powdered coeosite was 
t C.C. of benzoyl chloride to boiling. A white substance 
jan to be deposited on the walls of the tube, whilst 
bride was evolved. After heating for five hours, the 
contents of the tube were treated with a solution of 
onate to decompose the excess of benzoyl chloride. The 
[is operation amounted to 1*8 grams, which is a very much 
iftage than that of the former. 

|enzoate melts at a temperature above the limit of the 
ermometer, apparently without decomposition, and on 
mes.a crystalline structure. 

larkable for its very slight solubility in all the usual 

'wo analysis gave : 

and 69 06; H-4-62 and 4*55. 

( 07350 ) 50 ^ requires C = 70*28 ; Hs=4‘58 per cent. 

Coeosite N'iircUe. ^ 

wdered coeosite dissolves in concentrated nitric acid with- 
gns of decomposition. In order to prepare this compound, 
'^c acid was employed, in which the powdered cocosite dis- 
>at ease. 

coeosite were gradually introduced into about 10 c.c. 
id,, and the mixture was then gently warmed to 



' ' HOlElil} 

•Ixrafc 

gas.^T6i^ 

aiderable i 
I&tter Imd" b^eii^i 


iBrbiKsr umt fl^B 

After 

inte wfttwanlic^ j^,, j:-.;^.^: --3,fr__ 

above ^ 

wit?rtf^!“ ifr most of the ordin 

h the eiMptioa of filing aeetio anhydride, from whit 

'Sirhe7 r 

tto rhombobedml system, ^,te-th6 as^es between the , 
teSirnr ZT' '^ffiS^^^b extinction- inj 

s Agonal When* heated in * a "teat* tube it ezr^- J 
“Siting, "filling the t.;^. - .u-thlite 

J^r^^^il V * bot 

a fewdeoiffranifl of ^ ^J®pJ«te‘"decoirtYm=^ 

rhodisopie acidi ^ .. “® p-oduets whid 

?|*2f on regLS'b^"'' of the kidne J 
'>y.«Pontaneous hy4io| 

to 7 ^‘°7-iogepl^Am 

^ ffaee becomes white, owine'to tbs f "" **?% '^»%in|i t 

d^louring. This llqto l 7 

;^'>t. tamps of iee^itoto 7 y 
diluted with water ’ 

temperature. any* perceptible elevai 
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jp 03 ^ s^Ktue-^' tbe^ moi^^i^ltibr^ 

e B<i^>bii1ie ^Ithough^ Ml Wasl^^Kfi wateY), 

ammonium carbonate a'lma^t qdtvifitity 
,^ 86lt ^to jpAaJly obtained 


Action vf By^ogcn Fm^idc on CoconU, 

eroxidd seems to Have no action on a solution of cocosit^e 
jr temp^ture, but if, according to Fenton's method, a , 
of ferrous sulphate is introduced, the peroxide becomes 
j. The liquid afe?^rsb turns yellow, and then on each 
mof smallquantitie's of hydrogen peroxide a dark purplish, 
on is produced, and the liquid becooies warm, without, 
BTolntionef gas if the temperature is kept low by cooling. 
^hUei the dark colour changes back into yeliow, and haally 
idi^d^hen further addition no longer producer any eolor- 
L liquid is allowed to stand for a dajtJor tvvo, some 
b crystals of iron oxalate are deposited, and by means 
k caicil^ acetate free oxalic acid is removed. After 
^quid is evaporated in a vacuuih. On redissolying the 
Fproduct in water and adding barium hydroxide, a 
foimed which gradually tUrua rc4, and'after any 
yta has/^een removed with, acetic dlf^llute hydrochloric 
a brUIiaUt, re^ Colour. This substance e^ibits aft the 
.rrhodiMfuatel-and, like this, yan be converted. a 
■poin these results, it would^ appear that.th^pjru^tldf^s of 
pre similar;le those obtained by the action of 'nitnc acid 
Ud that theie ' are compounds formed which are probably 
>d to the tetrahydroxyquinone of Niefezkt and Benckiser 
18,'499). Further investigation and expefimenfca on a 
rger scale are, however, required to m^-ke tys a certainty. 

I Aciio^ of^IIy^rolroiinic Acid on CogobUc. 

ther study of the chemical behaviour; of cocosite, it was 
special interest tp. obtain some ^logen derivatives. With 
. some p^limihfgy ex^riments ^r:©,^^ied'out by acting 
arated fiolutidn of hydrin bromidff ih glacisd acetic acid 
e hexiacetate ter tiad hWAner descHbed by Perkin and 
(Trane., 1905, 87i 055) and employed by them with so 
3SS. The results tiitts obtained "established a dose analogy 
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to those obtained with inolnte hexA>acetate. Thes<;_ 
out on a larger scale and -ara recorded in the pal 
(see below). 

In 1887, C. Yidcent and Delacbanal (Compt, rend., I8q 
discovered and described a substance which they foil 
small quantity in some mother liquor of quercitol w| 
this from acorns, and which they named quercin. This! 
not again been noticed since that time, but it bears 
resemblance to cocosite that one would be tempted to pi 
a'^ identical were it not that, according to Aschan (/;< 
3389), not less than nine stereoisomeric forms of hexal 
hexane, of which -inosite is tlie repren 

possible. The probability of the identity of quercin ai 
strongly supported by the crystallographical data given f 
Friedel {Gompl. rend,, 1887, 105, 95) and these given b 
for cocosite. There is also the scyllit, discovered by ! 
Frerichs (/, pr, Qlmn,, 1858, [i], 73, 48), in the kidm 
organs of certain plagiostomous fishes, which has quite 
again prepared from the same source and more fuH; ] 
Johannes Muller {Ber,, 1907,- 40, 1821). This also bea 
resemblance to quercin and cocosite, but it must be le 
) investigation to decide whether they are actually identi 


CLXVIL — Inositol (inosUe). 

By Hugo MOller. 

The difficulty which I experienced in securing a mort 
supply of cooosite (see preceding paper) for the continua 
investigation led me to take up the study of the nearly i 
isomeric i nosite, of which I happened to possess .a c 
quantity. This I had prepared years ago from the moth^ 
cochineal, in which I found it to be contained in ^ppreciabljs 
associated with tyrosine and guanine, 

'I'he behaviour of inosite would thus serve as a guide in tl 
of the investigation of the cocosite, which would be all 
valuable as, on account of the great scarcity of this sutei 
experiments with it have to be carried out with rather small ' 
In most cases, therefore, the experiments made with inosite 
those made witli oocosite. 
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nib of the'present communication is to give the results 
^ obtained in the study of the reactioii of a solution 
mide in glacial acetic acid on inosite hexa-acetate. 
ut by Perkin and Simonsen (Trans., 1905; 87 , 856), 
ringing the hydrobromic acid into action affords a 
[factory and less destructive means than the employ- 
hydrobromic acid or the bromides of phosphoriis. 
id to Prof, W. H. Perkio, who had the compounds 
5 paper analysed for me at the Schunck Laboratovy, 
Lversity, and also to Mr. T. V. Barker, who undertook 
taphical investigation. 


Inosits Hexa-acetale. 

icetate used in this experiment was prepared by heating 
towdered inosite, in a flask provided with a long wide tube 
lenser, ip quantities of 10 grams with 50 c.c. of acetic 
5 grams of fused zinc chloride. The reaction sets in with 
Wgy# a-nd continues without the further application of 
Jer to complete the operation, the contents of the flask 
|e boiling point for about an hour, then allowed to cool, 
1^ scaly crystals repeatedly boiled with water. In this 
Kical quantity of hexa-acetate was invariably obtained, 
^ere obtained from toluene, 
ihoclinic. 

eaxes: «:J:c - M7dl : 1 : 0’4395 ; ^ - lOlW. 
{010[, q {Oil}, m ~ {1 10}, a — {100}, and o = {^Hi- 
shown in Fig. 1. The form o was observed on one 

Fig. 1. 
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1 

— 
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0 :a'i=2n :100 
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n « 


Cleavage :,none observable. 

0|)tics : axial plane, norm^ to the symmetry place 
wide; the first negative mean line makes an angle 
the vertical axis in the acute angle p ; birefringence, m 
Specific gravity - 1'271. Mol. vol. 340*04. 

Topic axesr;^ = 10*286, = 8*7682, <o *■ 3 8539. 

This hexa-acetate, after recrystaJ ligation from bcj 
was nOw heated in quantities varying from 20 to 40 gri 
tubes with 50 c.c. or 100 e.c. respectively of glaei'^ 
saturated at 0*^ with hydrogen bromide, for eight h< 
then for another eight hours at iso'll and finally allowej 
No pressure was noticed on opening th^lubes, and on] 
contents into water, a thick, white, semi-liquid mass sep 
gradually became nearly solid. On heating this with wj 
a heavy, almost colourless liquid which on cooling ag 
This mass was now treated with cold alcohol, which diss 
it, and left a white, chalky, indistinct, crystalline substa 
It was soon recognised that this was a mixture of sevei 
the'^complete separation of which proved subsequently to 
great difficulty, and became, in fact, a most tedious 
process. 

The part dissolved in the alcohol consisted main! 
substance, insoluble in water, whilst another portion o 
retained in the aqueous acetic acid liquor was obtained : 
an almosl; colourless, but .amorphous, substance ve 
water. * 

This multiplicity of subatanees formed in this reac 
interesting, was somewhat embarrassing, and some speci 
consequently made with the view of ascertaining whethi 
degree of temperature, or time of reac/ ion, had %ny in 
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: l^0s£r^ 

bany Thiap ^q^iiioDts, however^ led to 

lit It be^me i^ec^ary^siabseqa^tly to work ap 
b& quantities "pf matertal^ija order to obtain the 
note in sufficient quantities £r further ekwndnation. 

)he operations, the^^^ntents of the tubes^ af^r being 
^r, w^e distilled in a vacuum iti order? to rsfmOve the 
b thd excej^ of hydrobromic acid, and it was then 
malTc(i^^ity of an oily^quid passed over with the 
3 disUila^, ^hich had the odour and other properties 
be. 


her treatment of the white, chalky, crystalline product, 
n from a suitable solvent was the only means of 
paration of its components, and after testing various 
is alcohol, acetone, benzene, toluene, and glacial acetic 
alcohol proved in the end the most advantageous 
[ing alcohol dissolves the substance, but, on cooling, 
le of it separates as a crystalline magma consisting of 
[of crystals. If, however, a very large quantit 
1 50 parts, is used, small, white, indistinct 
|Whieh are followed by scaly crystals, and the' 


3iy; 

y \f 


i make their appearance, but there are no very 
i first only partial separation is attainable by i 
the crystallisation and removing immediate^ __ 
by filtration through a suitably warmed filter bt ^ 
of another form sets in. By repeating this process 
b separatioif is finally effected. 

ihite, and indistinct crystals, which separate first as the 
Lre monobromoinosite penta'aceiate, the scaly and the 
B are two isomeric forma of dibromoinosUe Utra’ocelate j 
■orth, more soluble substance, crystallising in needles, is 
me alcoholic mother-liquor, but it has not . yet been 
fently pure for analysis. ' 


Monoh'omoinosite Pentd-acetate. 

^ is deposited from its solution in the form of minute, 
m crystals, which melt at 240°, and on cooling form a 
Is. It is insoluble in water ; but soluble in benzene, 
bform, acetone, or glacial acetic acid, especially when 
Id alcohol it is very sparingly soluble, but more readily 
It was found that 0’6 gram i-equired 75* c.c. of boiling 
pi to dissolve it, whilst 100 c.c. of the saturated solution 
|nedium at 20° only co?|tamed 0*015 gram. With a 
tic solution of sodium methoxide, it becomes a deep orange- 

6 c 2 
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mDixer: inositol (inosite). 


brown, and is decomposed bj it on boiling. The soluti 
reduces Febling’jE solution. When, heated with alco) 
in a sealed tube at 100°, ^t gradually dissolves and 
The colourless product is readily soluble in water, bij 
been separated from the ammonium acetate and obtain I 
line condition. ^ 

When acted on by zinc, dust a reduction produ| 
(p. 1791). On analysis; -I* 

0-1852 gave 0-2873 COg anJ 0-770 HgO. C-42-3 ;J 
0-2843 0-1209 AgBr. Br = 18-0. 

C^HeBr(0‘C0-0H3)5 requires 0 = 42-4; H = 4-6; 13r | 


Dibi'omoinosite T6lrarac^tate. 

When quite pure, this substance can be obtained 
solution in remarkably fine transparent crystals nn 
^_^efcre in diameter. It melts at 140° to a clear^^' ’ 
Topil® ^ glass-like mass without any sign of ^fcry^talKsa 
bhed begins to crvsta^ e large, crysti 

'T: T ■*“" “ *'•“> “ 

was now he , , acetone, esDpei;iIl*T u 

^ ,^'6 alcohol at i , ^^pecialjy when he 

tubes wi^^j j. - dissolve l-Q gram anrl inn r? 

62-0 grams ® ^ 

phenol (p. 1790 ). On TnaVsiT-’ 

C«H„B,,(0.C0-CH3). requires 0:35-5 H- 3-8 - B ' 
Mem : anorthic ^■H-38,Br= 

Eatios of the axes: 
fi ' 116°7; y =^ 7403 ; 

C = {001}, “ = ^10}, ffl ='{I00|, {If, 


^ :6 : 


1-0644 : 1 ; 0-9153 


The habit of the crystals 


was slightly prismatic, tb 
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E *' ig. Of the remaining forms, d, i, g^and n were 
ble size, whilst 6, and b were more, subordinate ; 
i and X v^re observed but once (Pig> 2 is a pro- 
p the prism zone). 


Fi^ 2. 






Cleavage: perfect parallel to a - (100), 

Optics : extinction on a makes an angle of 4'^ with the i^ge s 
on 7n., an angle of 17° wkh the same edge; the extinction on o is 
with the edge ca. An optic axis emerges obliquely through d. 


birefringence is strong. 

Specific gravity : two concordant determinations gave the i 
value: Sp. gr. 18‘^/4° = 1'713. Mol. voh = 276'74.- 
Topic axee : = 7 4623,.^ = 7'0108, w = 6*4169. 


DihrQ0ioino8it6 Tetra-acefate ; Seedy Modification. 

The main difference of this isomeric modification from that 
described consists in its crystalline form and in the less degn 
solubility in the various solvents. It invariably crystallises fror 
solvents in glistening, thin scales ; but under favourable conditions 
be obtained from a solution in tolnene in more defined crystals. 

It melts at 235° to a clear liquid^ which on cooling hecon 
foliated, crystalline solid. ’ 

100 c.c. of a saturated solution absolute alw>hol at 20° coi 
only 0*18 gram, whilst 100 cHi. of boiling absolute alcohol dis? 

. 3*6 grams* 








1787 

^1-alcoWiQ eveo m causes ot^^e^browa 

4 P^Po^8 it to J>oiKng/^; 5Pie: solution 
npebliag's" solution. On analysis ; ^ *' 

>U gave 0-3031 OO 2 and 0 0781 H,0. 0-^ f f 
^71 „ 0'2S55 AgBr; Br;=33-6.* . 

jBrj( 0 »C 0 *dH ^4 requires 0;^ 35*5 ; H = 3*8 ; Br * 33^7 p^cent. 
4a modification generally crystallise 4n very small, slender scales j 
junsuifced for cry^llograpbic invefcigation, but a measarable 
^5 finally obtained by slowly cooling a toluene solution, ■ - 
item : orthorhombic (^lo-Sxial 1 ). 

Hios of the axes : a : c = 2-790 : 1 : 0-758. 

rms : a - { 100 }, 0 = { 111 }, m - { 110 }, I « { 0 T 0 },andn = {430}. 

je habit is shown in Fig. 3; the prism zone was characterised 



series of vicinal and curved faces, especially at the positive end of 
xis b. The form b always coosisted of a single face (OTO), and as 
crystals were never doubly terminated they may therefore be 
axial. The form n was only observed once. 


Angle, 

Number 

ofobserva* 

tiona. 

Limitg. 

Mean. 

Calculated. 

^ -100 : 110 

5 

70nr— 70“3F 

; . 1 

70'’17' I 


tat 100 : 450 

• 1 

, 

. 64 32 

" 64’28' 

'^111 Mil- 

> « 

71 56—72 42 

72 22 



^lllrrln 

. 2 

25 37—26 8 ' 

25 52 

24 26 


- -■ 

- _■ ■ ' 

•78 19’ 

77 47 

felU : 111 

, 2 , 

' 7f 53 -78 is 

78 -5 

77 41 

i=sUl : 110 ■ 

1 

— ■ 

51 1 

51 10 
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Cleavage ; perfect parallel to a, fai^y good parallel to im. 

Optics : axial plane parallel to a ; first positive meaa line 
to c - (001) ; axial angle very wide ] birefnngence "strong, 

Sp. gr. 17®/4° - 1‘693. Mol. vol = 280’01. 

Topic axes ; \ «» 14'220, ^ => 5 '097, m = 3'863. 

Up to the present, tliere is no indication of the format] 
higher brominated derivative than the dibromo tetra-acetat* 
inoslte hexa-acetate is treated with excess of hydrogen bron 
150^. 

hionte Dibromohydrin, 

In the course of the earlier experiments, when dealing wi1 
viscid part extracted by cold alcohol from the original crude p. 
it was noticed that on boiling it for some time with water | 
purpose of removing the last traces of hydrobroinic and acetic I 
gradually dissolved. On evaporating the resulting liquid and] 
ing it to stand for some time, a crystalline substance separated 
the syrupy mother liquor. 

The same substance was also obtained when the aqueous w: 
liquor of the original product referred to above as containi 
amorphous substance was repeatedly evaporated in a vaeuui 
re-di6solved to remove all hydrobromic and acetic acid, an^. 
resulting. thick liquid allowed to stand for some time, i 

The crystalline substance, after being freed as much as po8 
from the mother liquor by means of a suction filter and pre| 
between bibulous paper, was crystallised from water, and thus obta 
in remarkably fine massive crystals which are quite colourless 
of great brilliancy. 

This substance is inosiie dih'omohydrin, and is evidently the pro 
of hydrolysis of a dibromoinosite acetate. It melts at 210® 
partial decomposition, becoming brown and giving off hydr 
bromide. It is readily soluble in water, less so in alcohol or J 
acetic acid, and insoluble in ether, benzene, or acetone. ' | 

100 c.c, of a saturated solution in water at 20° contain 3 ’15 f 
and 100 c.c. of a boiling aqueous solution contain 60*00 gt 
100 C.C. of a saturated solution in absolute alcohol at 20° coa 
0'55 gram, whilst 100 c,c. of a boiling solution in absolute alc| 
contain 6*00 grams. j 

Silver nitrate added to the aqueous solution gives after a whi 
slight turbidity, which increases on boiling. Caustic alkalis pro 
a dark brown coloration on boiling, and Fehling's solution is re^ 
by it. On analysis : 

‘ 0‘1876 gave 0*1634 COj and 0*0577 HaO., 0 = 23 7; H = 3-4. 

0*2095 „ 0*1801 COj „ 0*0570 HgO. C = 23*4 ; H = 3-0. 
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gaVe 0'1353 COg and 0-04T9 Efi, C « 23'7 ; H = 3*4, 
i „ 0-6471 AgBr. Br = 62*2. 

^ „ 0*3880 AgBr. Br = 62*4, 

requires 0 = 23*5 ; H = 3*3 ; Br = 62-2 per cent. 

: orthorhombic. , 

1 of the aXes : o : 6 : c = 0*7726 : 1 : 0‘7664. 

: OT = {U0}, c = {001}, 6 = {010!, and a -{100}. 

ibit was generally tabular, parallel to the basal plane j a few 


rio. 4. 



however, were considerably elongated along the vertical axis, 
d crystal is shown in Fig. 4. 



igle. 

! 

No. of 
observa- 
tions. 

Limits. 

• Mean, 

Calc. . j 

DilL 


[10 : 100 

i 

22 

37"21'— 38" 0' 

37’37' 

37“4r , 

4' 


ftO : 010 

i 

52 7 —53 3 

52 22 

52 18 

4 


|l : 001 

10 

61 11 — 61 21 

61 15 

i 61 16 

1 


tl : 121 

11 

122 10 —122 53 

122 32 

122 31 

1 

121 : 100 

2S 

1 61 8 — 61 58 

61 32 

61 33 1 

1 

121 ; 121 

13 

56 33 — 57 7 

66 52 

56 54 

2 

*121 ; 010 

17 

42 21 — 42 52 

42 37 

42 36 

1 

Ii21 ; I21 

5 

84 56 — 85 31 | 

85 16 

85 12 

3 

^110 ; 121 

8 

, 33 40 — 34 42 

34 7 

34 12 

F[ 

r] 

; [cr'] 

5 

65 37 - 66 11 

, 65 60 

65 49 

1 


.fundamental angles used were : r : a : 61°33', r : g = 61°16', these 
ihe means of all the angles in the two zones. The prism faces 
fall in the zone , and seem to be always vicinaj ; a good 
lent between the observed and calculated angles is not obtained 
he prism angles are used as fundamental angles. 
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No good jr: 

Optical pi^rtiefi j^yes I 

sulwtanoe, although ‘ 

first meaft lino is noAqaal to Tte pinacoid, a- (iOO)^ 

Plane of the optic - 10^; biiofrf strong ; dh 

^ -'r ' ■■' * 

P<'’' ^ 

Two plates ' wort ground, perpendicular id the* acute anc 
bisectrices respectively, and the axial angle was calculate 
observations of 2Ha and 2Ha in cedar oil, sodium light beic 
2E = 67W. 

Specific gravity, two determinations were made; mean, D: 
2*357. Mol. vqI. -130'9i 
Topic axes : x = 4*6741, tp = 6*0495^ ia = 4*6307. 

It was found that the brominated inosite bexa-acetate is Hyd 
by boiling with hydrochloric or hydrobromic acid, and it tj 
seems probable that during the action of hydrobromic aci(|] 
hexa-acetate some of the brominated hexa-acetate formed h 
hydrolysed, and that, in fact, the viscid part (insoluble iu wo 
the product is a derivative intermediate between the dibronJ 
acetate and inosite dibromohydrin. - 1 

As,^ however, this viscid compound could not be obtaine 
condition fit for analysis, this must for the present remain a 8U 
This also applies to the substance contained in the final t 
mother liquor, which is obtained in the form of a colourless or i 
yellow substance, resembling gunniarabic and containing b 
but in what relation it stands to the crystallised bromoKi^] 
still to be ascertained. 

rroducis of Dehrominaiion hy Means of Zinc^Dust. 

Having now obtained some of the bromo- derivatives in a 
form, their further examination could be proceeded with, a 
study of their behaviour towards reducing agents naturally su, 
itself. As a somewhat larger quantity of the dibromo-t6tra-< 
crystallising in massive crystals, VJS& at disposal, this was tj 
hand first* 

•In a small retort, connected with a condon^r, 5 grams 
crystals were dissolved in 30 c.c. glacial^acetic acid and to t! 
solution 5 grams of zinc dust were gradually added. Ko hy 
was. given off, but a reaction wa-js indicated by the agglomi 
of the zinc dust particles, and the presence of bromine 
solution could soon be detected by sUver nitrate. The i 
was finally assisted by the application of a minute gas flame, i 
opertftion discontinued as soon as the addition of water to 
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l l^lr pTt f^jQ A of 

Fg^ijs^o^, ^e ooill^tQ of tli^^r^fe w^then mixed 
tho' i^dua (imuolj^^o^^ zino dost 

^to then precipitated with a hot Motio^ of silver 
d th« filtrate from ihe silver t>romii3e treated With hydrogen 
rompx.® the sine, On finally evaporating the liquid,, there 
ig left except a, trace ^ zinc bromide. The whole j^f; the 
the substance acted on had thus disappeared, 
the evaporation of the liquid, there was besides that of 
a distinct phenolic odour perceptible, and consequently 
ig the experiment with a fresh quantity of the substance 
its of the retort, after the treatment with zinc dust, were 
zed with water and distilled. From the milky distillate 
sed over, a heavy oil separated which had the general 
of phenol^ and fcribromophenol and phenyl benzoate were 
rom it j it failed, however, to give satisfactory colour tests 
! chloride and bleaching powder solution. Subsequently it 
ident that this was caused by the presence of acetic acid. 
!ond ^periment, the aqueous liquid remaining after distil la- 
gain treated with silver acetate to remove the bromine, then 
ogen sulphide to remove the zinc, and finally evaporated, 
ling was left. 

Hitting the scaly form of the dibromo-tetra-acetate to the 
tment, the experiment^ was carried out at a somewhat 
nperature on account of the more sparing solubility of 
ranee, but the result was precisely the same as in the 
je. ' 

-seems then to be the only product of this reaction, and no 
stance could be detected which might indicate the inter- 
ages of the process which obviously must intervene, 
iction presents some features of considerable interest. As 
lentioned, the dibromo-tetra-acetates on prolonged boiling 
, such as hydrochloric or hydrobromic, are hydrolysed, but it 
i that with glacial acetic acid no perceptible change is 
I The addition of zinc dust to the latter, however, even at 
iperature, not only induces the hydrolysis, but, in the act 
^ting the bromine, breaks down the inosite molecule to 

me now a matter of special interest to study the behaviour 
onobromo-penta^^acetate under the same treatment, and for 
0S0 5 graims of the , eubstance With 30 o^e. of glacial acetic 
introdue^ into a retort and grams of zinc dust stirred 
mixture ; ^t as the Substance is only slightly soluble, the 
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retort was gently wimed; Ver^ little hydrogen was gi; 
the substance gradually dissolved. After the lapse of 
retort was allowed to cool, when it was noticed that tl 
remained liquid, an indication that a reaction bad taken p 
The addition of water now caused the separation of a 
crystalline substance Which, on wanning, melted and forn 
oil, which again became crystalline Ofi cooling. After rec 
it from dilute alcohol, it separated in soft, slender, prisma 
melting at 95°. This substance {f readily soluble in alcoli 
so in water. It was dried in an evacuated desiccator ove 
acid : 

0*12U gave 0'2380 CO 3 and 0-0663 HjjO. 0 = 53 A,- H* 
Average of three analyses ; C = 53,;5 ; H = 5'9. . 

requires C^-53-5 ; H-5'7 per cent. 1 
Accordingly, we must assume that in this case the 
substance, OjgHg^OjQBr, is reduced to and this I 

acetic acid. j 

To test this view, an exact determination of the acetyjf 
required, which, however, had to be postponed on account ^ 
material. ^ 

In the mother liquor of this substance,; another comp 
found, which separates from the aqueous solution on concen 
a colourless, heavy oil remaining liquid at the ordinary te 
for some time and then becoming a crystalline solid. ' 
stance also awaits further examination, 

Inosiie and Hydrogen Perounde, 

The description given under the heading, “Action of^f 
Peroxide on Cocosite,’' in tho preceding paper (p. 1779), 
every detail to what takes place when i nosite is submitted 
same treatment. The transient, deep purple-blue coloration n 
appearance in the same manner, and finally a stage is reacli( 
further addition of hydrogen peroxide no longer produces thi 
No carbon dioxide is evolved if the addition of the dilute h; 
peroxide is made in small quantities, and time alio vied for 
appearance of the colour in the intervals. Some oxalic acid is 
which was removed by adding a solution of calcium acetate, ai 
filtration the liquid was concentrated in a vacuum. By this 
had become coloured, and in the course of a few days, after e 
to the air, bad turned quite dark. On evaporating it further 
water-bath and allowing it stand in a desiccator, it became ( 
no signs of crystallisation appeared. Its solution readily 
Febling's solution, and the characteristic barium rhodizom 



OS I HYDRATKS OF SOME QUATE)INAIIY BASES 


n it j but up to the present I hare obi been able actually 
be substance or substances contained in this oxidation 
nosite. 

■ction with these experiments^ trials with other oxidising 
I as aqueous bromine in presence of iron and platinum 
|biDg made, which promise to yield results. 

^tion of an ammoniacal solution of silver carbonate has 
:igated. A solution of 5 grams of inosite in dilute 
as heated to boil Id g in a retort, and moist silver carbonate 
t at intervals. The silver was thus freely reduced and 
ammonium carbonate ap])eared in the neck of the retort, 
further reduction of silver took place, the operation was 
d, the liquid filtered off and evaporated. The silver residue, 
»r hand, was extracted with dilute hydrochloric acid, And 
tion the acid liquid evaporated on a water-bath. The 
ded a small quantity of ammonium oxalate, whilst from 
nothing but oxalic acid was obtained. As this result 
indicate that the reaction had been carried too far, the 
was repeated with a less amount of silver carbonate. Bob 
^ also, although some unchanged inosite was recovered, no 
fcance besides oxalic acid could bo found. 


iusion, I beg to offer my thanks to the managers of the 
aday Laboratory for having afforded me the opportunity 
g out these investigations. 

t ARADAT Laboratory, 

L iNSTiTUTION. 


XVIII . — Hydrates of Some Quaternary Bases. 

y David Cowan Ceichton (Carnegie Research Scholar). 

AND Johnston (Trans., 1905, 87, 955) have described a 
for preparing tetramethyl ammonium hydroxide by the inter- 
f potassium hydroxide and tetramethyl ammonium chloride in 
i solution, and have ^hovvn how definite hydrates of the 

f y base may be separated from the solution obtained. At 
iker’a suggestion I have prepared by the same method solu- 
tetraethylammonium and tetrapvopylammonium hydroxides 
nmethylaulphine hydroxide, and in this paper hydrates of the 
y bases are desenbed. 
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of potaefil|p hyi^xicle, 4!s«ot^4fo ei^t 
^oohol, WOT^mixed ml^33*9 the otiaiTal^b^ 

tetraeihyiamMofiiam chtoride^diasolred in its^owa weighs 
alcpllof.- A bulky precipitate of potassium chloride at onc( 
and was removed #fter. an hoop's interval by filtration t 
asbestos filtei^ the operatioir be^^ carried out osi rapidly as | 
the aid of the pump in an atmosphere free from carbon dio 2 
filtrate was transferred to a large distilling flask and to it v 
I00c.c« of water. The methyl alcohol and a portion of 
weio thpn removed under diminished pressure, at a tempo 
exceeding When the distillation had continued for tl 
the liquid, which then contained 44 per cent, of anhydrous 
pljced in a vacuous desiccator charged with phosphorus 
In the course of a few days, the liquid partly set to a m, 
ueedl^Sf whicl^were separated by filtration on an asbestosj 
preserved in a closed glass-box in a desiccator. A second i 
tha hydrate was prepared in a similar way, 47 ‘5 grama of 
base in all being obtained from 70 grams of the chloride. 

The crystals were proved to be free from potassiupa 
chlorine, and titration showed them to contain four mole^ui, 
of crystallisation, 

I. 0*2442 required 44*1 c.c. of A/40 HCl. Eqmv.a22] 
II OaSfiS „ 27*3 „ „ „ 221 

HI 0*1050 „ 19*4 „ „ „ 22] 




N(02H5)^OH,41IjO baa the equivalent 219. 
Analysis of the crystals dried in a vacuum resulted as foi 
I. 0*1472 gave 7*76 c.c. of nitrogen at N.T.R N = 6*6: 
a 0*2014^ „ 10*84 „ „ N = 6-7v 

111 6*3957 „ 0-5823OO2and 0*4343 HgO. 0-44*14} 
lY.' 0*1612 „ 0*2613 002 » 0*1915 H^O. 0-44*19 ; 

Off, 4 H 2 O requires 0-43*84; H=i3‘25 ; N-6*3 
. A UtrahydraU of tetraethyla]g^onium hydroxide thus 
from aqueous solution instead of a pentahydrate as is the 
tetramethylammonium hydroxide under the same conditioni 
Tubes containing small weighed quantities of the tetrahyi 
preserved over phosphorus pentoxido at various temper 
pressures in order to ascertain if it were possible to deh 
hydrate wholly or partly. At the ordinary tempera^re anc 
the loss of weight is very alow, but in an evacuated 8p< 
position proceeds with considerable rapidity. Thus 0*2276 g: 



ba^. I7»a 

yesMOitor was (pram in three 

for the 

^^oh waa i^und" hi* h^lyiient 217, 

equiva^hfe ppy ffia^tra^gfiteW ^Mother 
iih^OTl69 gfem/lost llN^ gram in two 15° in 

jlateSrby ineans of a mercury phmp. The'^^due bn 
ed ihe equivalent weight of 220. It is. apparent ^m 
ehts that th$ tefcrahy^to when it loses also 

"en at the ordinary temperature, as the hydroxide is 
olatile.* As the decomposition observed by Hofmann 
the sense of the equation [Annalen^ 1851, 78, 268) : 

contents of one of the tubes (originally evacuated by 
Krafft mercury pump) were collected by the aid of a 
:p, and were found on analysis to consist of practically 
It ia thus impossible directly to dehydrate the tetra* 
itraethylaminonium hydroxide at or above the ordinary 
without the base itself undergoing decomoosition. This 
3 in sharp contrast to that of ^tetramelbylammoniuni 
which can be dehydrated to the stage of monohydrate 

f position sets in (Walker and Johnston, loo. cjY., p. 
ds of tetrahydrate are extremely soluble in water, die- 
considerable absorption of heat. They melt at 49—50 
;ceptible decomposition. 

aarative strength of the base as against sodium hydroxide 
ined in W/lOO solution by the rate of saponification of 
}Qj using Walker^s conductivity method {Prdc. Roy, Soc,^ 
[j 152). It was found that if the strength of sodium 
n centinormal solution is represented by 100, that of 
nmouium hydroxide in equivalent solution is represented 

rafts. — The filtrate from the original preparation of tetra- 
^ found, when it had stood for some days in a desiccator, to 
!ted, a further quantity of crystals, larger in size than those 
ginal crop. These were dried oh porous porcelain and 
^h the following result : 

quired 14*35 cx. iV740 HCl. Equiv. ~ 260. 

29*4 » 255> 

.N(CgH 5 ) 40 H, 6 H 20 has the equivalent 255. 

psition is^ that of a hexahydrate. When ^heated, the 
^ melts at 60°. A portion which had been melted and 
olidify'gave the following insult oh thratioAr 
quired 35*0 c.c. HCl. Equiv. =. 255, 
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The hexahydrate can thus be melted ^vrithout f undam. 


At 65° however, the liquid obtained by fusion of the hyi 
'to decompose, the odour of triethylamine being distinctly, 
When the liquid which has been heated for some tii^ 
cooled, the solid obtained has the composition of the i 
The tetrahydrate may also be formed from the hesj 
dehydration in a vacuum over phosphorus pentoxide. j 
gram of hexahydrate lost 0'0I5j|^ gram in two days, and ila 
of the residue was found to be 220, the equivalent ^o, 
hydrate being 219. That the hexahydrate is converted 8 
lower hydrate is made evident by the progressive low 
melting point of the solid which results on cooling, Thui 
which originally melted at 49 '5° was found after beinj 
five minutes to melt at 47°, and after thirty minutes’ hea 
at 43° 

The hexahydrate, like the tetrahydrate, dissolves in 
notable absorption of heat. 


Tetrapropylammonium Hydroxide, 

Tetrapropylammonium chloride was dissolved in methy 
mixed with the equivalent quantity of potassium hydroxi 
in the same solvent. An abundant precipitate of potass 
at once separated. The subsequent treatment was identit 
described under the preparation of tetraethyl am moniuE 
The aqueous solution finally obtained did not crystallise al 
for a week in a vacuous desiccator over phosphorus pe 
even on prolonged exposure to a temperature of - 20° sh( 
of solidification. A portion of this liquid, which had apprc 
composition of a heptahydrate, was sealed in an evacuat 
phosphorus pentoxide, and gently warmed for some time, 
in a freezing mixture, the liquid now partly crystal H 
crystals disappeared when the temperature rose to that ( 
However, by rapid filtration through an asbestos filter su 
a good freezing mixture, it was found possible to separate 
from the mother-liquor. The crystals melted at the room 
and the liquid formed by their fusion was found to contai 
of potassium chloride. Making allowance for this imp 
ascertained that 0'315 gram of the hydroxide require'^ 
HCl for neutralisation, corresponding to an equivn 
The heptahydrate of tetrapropylammonium. hydroxic 
equivalent 329, so that in all' probability the crystals con 
heptahydrate. The liquid from which the crystals s( 
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3 same^compasitiOD, Attempts to prepare a lower 
lydratioQ were unsuccessful. 

TniMthyls^p}iX')i6 Hydroxide^ 

solution of trimethylsulpluiie hydro^de was prepai’ed 
sulpliine chloride and potassium hydroxide according to 
ready described, except that the temperature at which 
1 was conducted did hot exceed 40"^. The solution 
1 had approximately the composition of an octahydrate, 
ade to crystallise in a freezing mixture, and even after 
; in a vacuous tube over phosphorus pentoxide showed 
stallisation at — 20^, although it then had a composition 
between that of a pentahydrate and a tetrahydrate. 
Dts at dehydration and crystallisjition were unsuccessful, 
ise with which the base decomposed. 

COLLEttK, 

EE. 


^IX. — pai'H - Toluidin e Monohydvaie, 

ALKEK and Heatheu Hendeuson BEVERinoE (Carnegie 
Research Scholar). 

d an investigation on the conductivity of the salts of 
t was found necessary for comparison to determine tiie 
^-toluidin e hydrochloride. We were surprised to find 
to the mode in which the solution was prepared, con- 
■ent results were obtained. When the hydrochloride 
y recrystallisation from water or from methyl alcohol, 
y results agreed with those obtained by Bredig {Zeitsch, 
, 1894, 13, 323). When, on the other hand, the base 
stallised from aqueous alcohol and a weighed amount 
.e requisite volume of standard hydrochloric acid, the 
dues were much higher, corresponding to a deficit of 
at. of the base, or a like excess of acid. Since the con- 
e acid was correct, it was necessarily the toluidine 
ult, although the melting point of the sample used was 
Jtically that given in the ordinary works of reference, 
cy could be most readily explained by the assumption 
5 crystallises from aqueous alcohol in the form of a 
toention of a hydrate is made in Beilstein^s Handhuch, 
(hat the existence of a hydrated form of the base had 
by Lewy (iJcr., 1886, 19, 2728), who, however, did not 

6 D 



l|||^ cry| 

the airj 

. he se^ on hei^g ci^^l« i» i 

tare'ajpi^roacbed 40^y of mcnsturo iomed on the co) 
tub^ fmd whezr thoHi'ting point was reached the liquid 
plaiuljr it^ hoinogeneous, globules of water being apparOj 
of the* fluid. , ; . ‘ ‘ ^ 

The conductivity numbers indicated that the si 
ap|nrdc(imato^ the composition of a monohydrate} but 
tr<pble"was experienced in obtaining a sample suitable fc 
account of the readiness with which tim liydrate 
"water in a desiccator, or even when exposed to the air ut 
condikons. By adopting the following devi^^ howeve 
geneial applicability in the preparation of hydrates, wc 
obtaining specimens with a constant amount of wate 
what uipist Crystals of the hydrate were exposed in a * 
the action of a large quantity of the anhydrous base, w 
dehydrating agent. The anhydrous substance is in eq 
the pressure of water vapour afforded by the lowest hy)^i 
absorb water from any substance which has a higher vaj 
than this. Consequently the adherent moisture is compit 
by, the anhydrous base, but the water of hydration o. 
hydrate {in * the present case the monohydrate) remains 
In general terms, a hydrate can be completely dried, w 
decomposed, by the dehydrating action of the next loweri 
lowest hydrate of all being prepared by the dehydrating : 
anhydrous^ subs tance. 

A sample of the substance dried in this way lost not 
anhydride after twenty-four hours' exposure, but on comp 
tion over calcium chloride and solid potassium hydroxide 
per cent, of its weight. In carrying out the complete 
quantitatively, it is necessary to strew the desiccator 
finely-dmded p^toluidine in order that there may be ni 
weighed quantity by vaporisation of the p-toluidme whic^ 
The loss actually found corresponded closely with that ^ 
the formula of a monohydrate, C^H^NjHgO, namely, 14'4 
hUementary analysis confirmed tins result : - ^ 

0*1502 gave 0-3700 CO 2 and 0*12l0 Hp. C « 67*10 ; H' 
0*1265 „ 0*3105 002 „ 0*1026 HjO. 0- 66-94 ^ H 
0*2275 ,, 22-1 C.C. moist nitrogen at 15® and 771 mm. 
0'2089. „ 19-1 ao. f . „ 12-6“ 776 mm. 

C,HjN,HjO requires C- 67-20; H-8-80; 17= 11-20 





iii^utu^;or/)-^\ildiiie 


f^»t6r. It doe^nCt ^iSer greatlj^n Appearance from 
; l^tance as crystallised Mm a n^-aqueous solvefatj 
areiic® in behaviour on melting, jvheh thd.operation is 
usual in a capillary tube, at alt striking. The melting 
phta anhydrous base, as determined by the Iftrdtnary 
5*^; when heated slowly, the hydrate shows signs of 
but does not properly melt until 42 5° is reached, 
1 tube containing the anhydrous base is 'plunged*; feto 
here is incipient liquefaction on the upper portion of 
tube, but the bulk of the substance does not melt ; 
jon the other hand, melts completely under the, same 
Jn presence, of water ^ the hydrate melts at a little below 
Llerence in behaviour of j?-toluidine hydrate when heated 
Id in a closed capillary is no doubt due to the loSS in the 
^water of hydration as the heating progresses. In the 
ptory atmosphere, the hydrate loses its water of crystal- 
^te depending on the surface exposed and on the fineness 
|1^3. The anhydrous base, on the other hand, is slowly 
the hydrate when exposed to an atmosphere saturated 
30ur, The spontaneous dehydration of the hydrate may 
ierved under the polarising microscope. If a drop of 
lolic solution is allowed to evaporate on the slide, the 
id crystals of the hydrate may be seen to break up 
numerous small crystals of the anhydrous base, the 
ae of the larger hydrate crystals remaining unchanged 
ition of the jO'toluidine itself destroys it. 
meaaoremhrits of the vapour pressure of the hydrate at 
peratures was made in a Bremer-Frowein tensimeter. 
over the hydrate is almost entirely due to water vapourj 
pressure of jo-toluidine at its melting point does not 
i, of mercury, For convenience of manipulation, the 
IS provided with a stop-cock on a bridge between the 
;he gauge, and the Vertical tubes from the bulbs were not 
re, furnished with stoppers. Values for copper sulphate 
were, obtained with this tensimeter which approximate 
ose given by Frowein (^eitach. physikal. Ohem.f 
rf the bulba was charged with a mixture of anhydrous 
p p*toluidine monohydrate, and the other was charged 
p pentoxide. For^low temperatures, bromonaphthalene 
pe gauge, an^ for higher ^piperatures mei‘cury. The 
^sed in millimetres of merbory, are given in the sub- 
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Vivpcwr fTtmuTB ^TduvliM Mmoht^ra 

Temperatore... 11“ 18“ 20“ 26" 28* 30* 32* 

Pressure 3-0 5-0 9-0 lO'S 16-7 20-0 22‘5 26-5 

Vapour preS' 

sure of water 6'5 9-8 15*4 17*4 23*5 28*1 31*5 35*3 

It is somewhat remarkable, in view of these values fc 
pressure of the hydrate, that the substance should be efflo 
ordinary laboratory conditions, for, in general, the press 
vapour in the atmosphere is greater than the vapour pn 
hydrate. A special experiment showed that the hydrate 
weight when the pressure of water- vapour in the ati 
8 mm. and the pressure registered in the tensimeter 6 i 
hours under these conditions, the percentage of water 
solid had sunk from 14 to 8 . Possibly tins abnormality! 
volatility of the base itself, although it was found thaf 
weight of the anhydride when exposed to the air is mm 
the loss of weight of the hydrate under the same conditio: 

The vapour pressures registered for yj-toluidine raont 
about 10 per cent, greater than those found by Frowe 
p. 14) for zinc sulphate heptahydrate. In order to asce 
behaviour of ^-toluidiue hydrate corresponded with tl^ 
uuttihers, a portion of the pure hydrate was enclosed i! 
with a weighed quantity of zinc sulphate crystals having 
composition ZnS 0 ^, 6 ’ 6 H 20 . It was found that the p-tolii 
very slowly lost weight, and tliat the hydrated zinc, 
perienced a corresponding gain. The behaviour of these 
presence of each other is theref?h:e in accordance with t 
the vapour pressure derived from the tensimeter experime 

Bilatometiic observations were made for the purpose of 
if any definite temperature of transition existed below 
point of the hydrate. The diiatometer used was of the oj 
Hoff type, but for convenience in filling and handling, i 
ttem was bent into U-form close to the bulb. The dila 
charged with the solid hydrate and the bulb then filled wit! 
aqueous solution of the base. Readings were taken, at i 
few degrees, from 4® up to the melting point, but no dist 
the expansion was observed. Similarly, on cooling frciB 
the melting point to the ordinary temperature, the pro| 
contraction with fall of temperature was perfectly rep 
these experiments, it would appear, therefore, that in presei 
the hydrate stable up to the pmnt at which it passes ink 
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Huidiue in water and 9 . satui^ted solution of water in 


pe ca^, it was to be expected than anbydrouaji-tolui dine 
%k water to form tlje hydrate at yi temperatures up 
kg peint” of the hydrate. To test this conclusion, a 
B charged with anhydrous ;?-toluidine and rapidly Blled 
id solution of the base, the whole apparatus during the 
\g being immerced in a thermostat at 41 ‘0^ After the 
mn came into contact, contraction at once ooourred and 
jabout an hour. As the temperature throughout the 
nained constant, and since a special experiment showed 
mce in solubility could be detected when solutions were 
ht to the saturation point by anhydride and hydrate 
,he contraction could only be attributed to the process 
When the temperature was raised to 41 ’7°, the hydrate 
efied with a corresponding expansion in the dilatometer. 
jelting point, then, the anhydride unites with water to 
^hydrate. 

finely-divided anhydrous base is brought into contact 
ed aqueous solution of yj-toluidine in a calorimeter, a rise 
is observed extending over about an hour, the heat 
|approximately 20 calories per gram of base, 
mptiou that the heat of hydration is constant, it is 
■ans of van't Hotf’s formula : 


_ 4’6 


logic 


e heat of hydration, Q, from the ratio, r, of the^issocia- 
of water over the hydrate to the vapour pressure of 
the same temperature. The result of this calculation 
it of hydration equal to about 29 cal. per gram of 
This value is greater than that found directly, but in 
of the fact that the base became hydrated very slowly, 
apour pressures over the hydrate are not those of water 
oximation may be deemed sufficient, 
was made by Walker {Zeitsch. pkysikal. Cheni.t 1890, 4, 
ate the heat of fusion of jo-toluidine from the angle at 
ability curves of the solid and liquid intersect at the 
This led to the value 44 ’5 cal. per gram instead of 
‘ectly determined. It was not then suspected that the 
;he solid substance actually determined was that of the 
Qot of the anhydrous base, but in view of the re.sults 
present paperj it is obviously the solubility of the hydrate 
measured. The calculation therefore should lead to an 
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- Production of OrcmM Dmvatl 

S^mm Salt of Ethyl Aeetoacetate hv 
cf Heat, 

^.By JOEH Koemav Coniij and Edwin Eodnet Or 
from, fatty oempounda is always of interest and «< 

; “s„Tv“ 

ethox.de a eotnpound was formed which gar 
r^ion with chloroform and sodium hydroxide thff 
worth while inreatigating. That o;cinol it 

W »I* '^™o%lpFooe in the presSi 

has a „ady Wn noticed (J. K. Collie and W. S. Myers,' 

T ’d^ The amount produced, however, is very d 

ethox.de to convert about one-third of it into the sodi 
amounts nsually employed were 78 grams of ethyl aw 

mixtur .r'r 

viSl? Afe r® “/ “ ‘''® -^0®? 0" 

line i, t hydrochloric acid was added, wl 

bne substance mixed with some oil separated. The I 
was washed wifch alcohol and dried. The yield of crude 
0^% between 7 and 8 grams. It was pLifie ^ Jc 

C=63'0, 62-8, 63-1*.; H=5-l, 6'2, 5-4*. 

^ ; i- (^A)«requi^O=.63-^^ 



[QN JpF,^ ,Jg^aiVA.TiyES. 


ms 



ddpMfi^on M 
^0 obtained : 

>%*•." ■ -Xt. ' ■ 


(jMaeuiM 2i 

ra^lbblejn-iodwm^^^ witbi^ bright yd^ow 

►jT/^yer, becomes much lef s intense 6n Vanning ; by 
Ivtgjthe solution, a yellow, amorphous substanC^^nf high 
t is precipitated. This substance is pecuHsi^'^nsi’ 
alkaline solutions, yielding a purple colour jvhich 
es:oes8 of alkali or acid. When a solution ©rthe 
.Icohol is added to acetic acid, or distilled water, or 
md carbon dioxide, its colour is yellow ; strong alki^ia 
iw colour j but if any of the following substance be 
icoholic^ solution, namely, London tap water, sodium 
dum bicarbonate, lime water, sodium a^fcate, or even a 
"^sodium acetate and some acetic acid, then the purple 
iped. ^ - 

K d CjgHjgOg may be evaporated to dryness with the 
nia, leaving the unchanged substance. When boiled 
ydride, no acetate is produced. 

nitric and sulphuric acids acts with great violence 'on 
but no nitro-derivative could be obtained, 
ne, however, it gives a crystalline ftromo-defivative. 
vas carried out in acetic acid solution j on the 
a yellow, crystalline compound separated. .This was 
Uioh in hot alcohol to which a few drops of hydrochloric 
dded j otherwise decomposition of the compound with 
[reVJbromine ensues. It melts at 182*5° and on analysis 
■iug numbers: 

35-9^^; H = 3*6*, 3*0*; Br-4W, 45*0* 

Irg requires C = 35*4; H = 2-8; Br = 44*2 per cent. 
Compound CjgHjgO^ is boiled with barium hydroxido 
1,. barium acetate, and barium carbonate are formed. 
Qent, one gram was boiled for some time with excess of 
ide^iblution, and the resulting barium carbonate after 
decomposing with hydrochloric acid yielded 150 c.c, of 
] this wrresponds to two molecules of carbon dioxide 
le compound OjgHjgOg. 

hot J 3 per cent, sulphuric acid was next tri^d. Bive 
istance were mixed with 10 c.c. of the acid and heated, 
iffervescepce of carbon dioxide began, and at 140° a 
[of gAs occurred, the temperature being finally raised 
iriginal Bufeapce difsolve^n the sulphuric acid with 
(olonr whhhT scion disappeared when the mixture was 
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l^ted. The the reaction poured 

reeulting wllected, washed with watt 

by neutratisiiig i 

^fch a»Jld soSuBa ^ ’ \ > ‘ 

la aaothftc ^xperiinelifr^ ^e >!pouHt of carbon dioxi 
measured; one gram yielded 78 c.c. of carbon dipxic 
sponds^^ td the drolation of one molecule of carbon di 
molecule of the compound The solid produC| 

crys^Uised from alcohol in small, colourless needlesi 
250® and contain water of crystallisation. On analysJ 

8'5^ 8’7^ 

CjjHj^OgjHgO requires HgO^S'd per ( 
C-^69-2, C9'0, 00-2; H = 5'4, 5-6, 64. ^ 

requires C = 69-2 ; H = 5-4 pert 
A molecular weight deter mi nation was made by th« 
boiling point of an alcoholic solution : 

Found; M.W. = 196, 196, and 197. 

CjjHioOg requires M.W. ==190. 
Finally, the compound was identified with dimeth^. 
obtained by the condensation of orcinol with ethyl ac 
von Pechmann and Cohen (.Ber., ISSi, 17, 2188), Thes( 
given the following formula to the compound : 

0 

H0/\/\c0 

CHg C'CHg 

I. 

but did not prove the constitution of the substance, — 
it from the constitution of condensation products of etl 
with other phenols. One of these, namely, the condec 
of resorcinol with ethyl acetoacetate, has been we 
undoubtedly has the constitution : 

0 


Orcinol 

No flu 
Intense i 
no fl: 


HOf y ^CO 

vA/"’ 

O-CH, 

but its reactions are somewhat different. 

Mesorcinol Compound, 

Blue fluorescence. 
Faintly yellow solution, 
blue fluorescence. 


Sulphuric acid 
Sqdium hydr- 
oxide. 



I'pRODUcrnoN of orcinol derivatives. 1805 
i migbt, however, cbndeii» with orcinol differently, 


i- 0 

, UH C-CH, 

■ lACtonG.. 

II. 


0 




•»1 I 

OH CO 

Pymno. 

in. 


^und possesses the lactone formula was easily proved 
it forms salts with bases. Two grams were boiled 
jTOxide solution, using a large amount of water, 
was precipitated by carbon dioxide, and the 
jjped ; on cooling, a hamum salt crystallised out. On 
/found to contain Ba = 25-0; (OjiHjjOJgBa I'equires 


pee had been a pyroue, no such compound would have 


L between the formula I, assigned to the compound by 
land Cohen, and formula II was found to be more 
B the compound behaves so differently from tho 
ftnd when treated with either sodium hydroxide or 
^d also as it gives such an intense yellow colour with 
It, it seems highly probable that formula II is the one 
;es its molecular structure, 

iments were tried to decide this point. The compound 
excess of sodium ethoxide in the hope that perhaps 
[ derivative might be formed, but only the unchanged 
be separated from the products of the reaction, 
bdiura hydroxides dissolve the substance with a deep 
dell mostly disappears on heating, but on the addition 
nal compound is reprecipitated. Even on fusion with 
xide at 180 — 200^, only the original substance and 
uld be separated from the products of the reaction, 
i potassium permanganate took place at once in the 
Uic acid could be detected in the oxidation products. 
IjjHjpOg when heated with acetic anhydride gave a 
1 of the acetate, Cjiirg 03 { 02 H 30 ) ; it was recrystal lised 
^melted at 198° (von Pechmann and Cohen give 195°). 

,H = 5-6, 5*3. 

requires 0*=67‘2 ; Hs=5*2 per cent. 

IT was prepared by the action of methyl sulphate. It 
ie, white needles melting' at 146° It is insoluble in 
e, except after prolonged boiling. On analysis : 










hwlc acid of abOQjb 0? per: 
rasSt jtjbe teoval of- ^' 9 iethy! .^ap, 

c6mj^tu|d Jo^d, ^ ^ - 

^^ta ibe above - lotions, and decomjpoaitioii 
original conij)Oand a possible formula 

td it, namely : 


- " . CHj 0 

COjEfc-C^/C^^-CO-CHg 
CO 0‘CHa 

Ifc is not a tree orcinol derivative until after 
sulphuric acjd, and does not contain a hydroxyl grouj 
everj give a nitrogenous compound when treated with 
but^. condensation alst> occurs in the alkaline solutip 
foiled was non-wrystalliue and could not be purified 
analysis, . . 
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Derivatives of the Multiple Kei 

By John Norman Collie. 

In the present paper, the author wishes to cal! at^tio 
in which the group 'CHg'CO* (a group which he w 
group) can be made to yield by means < 
reactions a very large number of interesting compou 
point of interest being that these compounds bel 
largely represented in plants. 

The .syntheses of organic compounds in the la borate 
know^ are almost entirely different from those Used 
plant, (compart Meldola, Chemical Synthesis qf Vital Pr 
p. 7). Moreover, the photceyntheses which^take place 
at piesmit no parallel in the laboratory. Regarding tl 
the chief compounds in pirats, the celluloses, the bU 
sugars, at present we know but Utfclet 



COIXIK: OBiMVATIVES OF THE 

xide, or of a ketene group, ibat the author pr^-| 
of f be “ m u 1 { i pi 0 k^ten ” group. 




Er,*CO],-OH - Kp 

■a-acetifi acid. * 


l[CHj-CO],-OH 

Totra-ncetic acid. 


[CII,-CO],-CII, 

Diacetylaccloiie, 


;CH2-C0]^-CH3 

>iacetyIacetone. 


CO, 


a5s‘co-cHj-d;|"'« , 

"^ 4 - W 

‘dilT^X/’ 

Dchydrm-^ ^,Q ' 

= >sr™o 

Biacctl ‘^TiO]/CH, 

Jy^JncetoDC. 

C(f 


H.O 


In acid 
solution. 


H,0 = 


\c 


Dimetliyir^ I 

c/ed 

/i 

CH/C ( 


i 0 


C-CK, 
ii 3 
CH 


r^pyrone. 


In stroni^ 
alkaline 
soIiitii»ii. 


Orcinol 
small I 
tpiantityl 




•COVCH 3 

tyl.ioetone 


+ NtL 


2 H 2 O 


CH.-U ' 

^ N 

HC 


NH 

'■■x 


!0],-CHs 
lace tone 


- H,0 


_ CH 


In faintly alkaline 
solution 


CH 

/X 

s-C 9-CH,-Ci 
HC C[CH2-Cf^ 

X/ 

C-OH 
Benzenoid com! 




^ ^^doue. 


^O-CHg 


du^ 

enoid compoutd when dissolved in strong 

' i-eous potass- 



MU1.T1PLE KETEN GROUP. 


Kdiuoi hydroxide loae^ another molecule of water, giving a 
■ene derivative : 

^ CH CH 

/\/\ ' 

CHi-O C C-CH, 

HC c c-c6-ch, 

\/\/ 

C-OH C-OH 

Naiihthaleiioid compound 

benzenoid compound when treated with ammonia at the 
rv temperature gives an isoquiaoline derivative ; 

CH ca 

/\/\ 

CH,-C (1 (p-CH, 

HC C N 

%/\/ 

U-OH C-CHj'CO'OH, 

MoQuiiiolinc compound. 

-iL ease with which all these condensations occur is most remark' 
as is also the diversity of the compo\inds produced, 
le chief reason for the chemical reactivity of these compounds and 
they often give quite different condensation products in alkaline 
. acid solution is that they all possess the grouping the properties 
bich are well exemplified in ethyl acetoacetate, namely, 

•CH2-CO-CH/CO-. 

)rding to bircumstancea, this group may react either in the ketonic 
lolic condition, and acids and alkalis are the reagents which are 
Suited for bringing about this change in the molecular structure 

I B substance, a chailge which is usually expressed by a shifting in 
osition of the double bond. 

biongst the derivatives of the multiple keten group, an interest- 
example is to be found in the compound obtained by the action 
eetyl chloride on the sodium salt of diacety lace tone (Trans., 1904, 
975). The substance is not a true pyrone derivative, neither is it 
uzenj compound, but hydrochloric acid converts it entirely into 
jtyldimethylpyrone, whilst sodium hydroxide transforms it into 
dylorcinol. 

0 O ' 

Treated with /\ 

CH.-^ C;CH, . 

.•COC C'CO-CH, ^ CH,-CO-C C-CO-CH. 

" \/. . 

C-OH CO 


— 3 n 

CH,*CO*C 


3 C'CO-CHo 

\/. . 

CO 
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COME: 


.0 

CHj-CO'U* 

'^&0H 


c:oH, V 

C-OO-CH, 



Several other instances might he pvop, tor d^^iiiceton 

with acids -gives dimethylpytone, whilst with- strong 
formed in small quantity together with acetone and god^ actrtfiu 
The tondencyof the acid is to produce: . ‘ ' 

CH,-C(OH):CH-CO-OH:0(OH)‘OH5 ; 

and of alkalis to give : • -.s 

cn3-C(OH):CH-C(OH>:CH-0(OH):CHj.,:; 

■Dehydracetic acid also shows this difference. When . „ 

sulphuric acid (Trans., 1907, 91, 787), it partly changes, 
carboxylic acid (I), whilst with alkaHs the isomeric owino|&rl)oxjl 
acid (II) is formed. ‘ 


0 

CJVC0‘CH2-/^]*0H 

HC CH 

. \/ 

GO 


■■■ ,0 

CH^-CT^-CH^OOjH 

HC hO-H ■*; ; %« 
I. 


C-COgH 

V'\ : - ^ ^ 

ch3^9 ^-oh 
- HC CH 

\:oH : - . 

II. ' ■ _ 

The chief action, however, of strong J&ydrating ftgenteris.fe produc 
simpler substances. For instance, dehydracetic acid, ^ac^i^^l^etom 
diinethylpyrone, &c., give acetic acid ..and acetone wbi^^ li^kd wit 
strong aqueous sodium hydroxide. But with di:^erent ^l^ngths c 
sulphuric acid, the down-grade hydrolysis can be better followed^ fc 
instance : 


CHa-Cb-CHai^ 


0 

/\ 

HC CH 

\/ 

CO 

Dahydiacetic acid. 

CHj-CO-CHs-CO'CHs + CO, 
Acetylacetone. 


' Triacitio 
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finally the ) 


and Melio 


[n the case where^tSwf^m, tfcem.is 
the diacefeyiorcinol aentioii^ above, "strong hyl^aj^ 

» ely split off ^ sida ketian gtbupa a»d orcinol is ^ 

Vnother point olidtei^t in thoso^substances is Idle 
bon dioxide is etufinated from' them. The simplest cas^ol this kind 
of course, acetoac^c acid,; But dehydracetic acid alto^uffers' ihis' 
i when convertg^ato tetra-acetic wid "by hydrolysis. The isomeric 
^mecarboxylic acid decomposes so easily that considerable loss oooui^ 
•iug crystallisation, the wlutiou effervescing through lose of carbon 
xide. Orcinolcarboxylic acid also is vei^ unst^kble, easily loai^ 
bon dioxide. It has already been shown how, from the combination 
two molecules of diacetyiacetone in concentrated or in slightly 
aline solution, more complicated derivatives of the multiple keten 
iij) can be produced. This is found to be the case also when the 
ium salt of ethyl acetoacetate is heated {see preceding paper) ; the 
jpound being partly a benxenoid- and partly a pyrone 

ipouud (I) ;■ : . 

CH 0 

CH,.C CO * 

HC C CH 

\/\/ 
C'OHC-CHg 
II. 

has also been' pointed out how, when this substance is hydrolysed 
eating with sulphuric acid, a simpler substance, dimethylumbelU- 
ae (II), is produced. 

tie properties of this complex derivative (for the production of 
ih from ethyl "acetoacetate, only two simple reactions are needed) 
of eapeciaf* interest. Although colourless itself, with sodium 
■oxide it giv^a a brilliant yellow compound. This is to be expected, 
t is a /‘benzopyrpne;^ compound, and therefore belongs to the 
3 type as mianX of the yellow dyes. ‘ 

'oreover, this brilliant ynllow compound when warmed with more 
Lun hydro^d^ becomes nearly colourless, and the Botutiqn when 
ified and es^racted with ether gives the free acid (I) i: 



COgEt-C C C-CO-CHo 
CQ C'OHjj 


OH, 






HC pH. 
HO-6 


fH C’CH 


:4"-. 


CMeiCH^ 
11. 



1H12 


COLLIE: DERIVATIVES Of THE 

This add undergoes two inter^ting changes : 

(1) On heating, it Tields carbon dioxide and h. substance (II) whicQ 
has an odour resembling that of thymol; also when heated with 
phosphorus and iodine in a sealed tube traces of cymene are formed. 

(2) When it is allowed to remain in a faintly alkaline solution in 
contact with air, the solution gradually absorbs oxygen, becoming a 
dark cherry-red. This is due to the formation of a dye which 
possesses properties similar to brazilin. The dye may he Obtained 
from the acidified solution by extraction with ethor, in which it is* 
soluble. It then consists of a yeliowish-red powder, but it could not 
be obtained pure owing to the fact that it could not be made to 
crystallise. Like brazilin, it dissolves in water with a yellow colour, 
which is at once changed to cherry -red by alkalis. It is decolorised 
by sodium hydroxide and zinc dust, but the colour is at once restored 
by shaking the colourless solution with air. Analysis gave : 

C = 67-2; H = 4-5. 

A molecular weight determination gave M.W.~ 470. 

requires C = 57'3 ; H = 4’7 per cent, M. W. ~ 462. 

Silk and cotton can only be dyed by this substance after 
mordanting ; with alum, a brownish-red colour is produced. 

Whether tho substance has a molecular structure similar to brazilin 
has not yot been ascertained, but it is not difficult to account for such 
!i substance either on the lines of the formula of Kostanecki or\that 
of Perkin. 

In conclusion, tho close relationship of these pyrone or keteu com- 
pounds to the sugars, and through them to the starches and cellulose.'!, 
might be pointed out. The whole question is one of hydrolysis. 

Taking two keten groups : 

HC-OH 

I 

irO'CH 

I 

HC-OH 
1 

HO-CH 


or pyrone : 

H'C-OH 

ii 

CH 

HjC-OH 

0 

UO-CH 

/\ 

HO CH 

C-OH 

HC-OH 

M i J. H 0 

HO CH ^ - 

CH 2H2O 

HO-CH 

1 

.\/^ ' 


00 

CO 


H 

-1 

H 

Pyrone. 


Pentose, . 


CO 

C-OH 

CH, 

CH 

00 

^ C-OH 

1 

H 

CHo 

CH 



MULTIPLE KETEN GROUP. 
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whilst if tij® hydrajiion were to take piece in another way : 


CO 

CO 

t 

CO 

1 

CO 

(JO 

CH2 

i 

CH 

ir 

HO-GH 

1 

C*OH 

GO 

1 

CO 

C-OH 

1 

HC‘OH 

] 

CH 

OH, 

CHj. 

CHj 

CH, 

(JU, 

CHa 


then, in a chain of kelen groups, or hydrated keten groups 
(such as are undoubtedly present in the starches and cellulo5es), there 
would be an accumulation of oxygen towards one end of the chain, 
that is, carbon dioxide would be evolved ; whilst at the other end, 
hydrogen or 'CHg* groups would predominate, 

Tliis might be offered as an explanation of the formation of fats and 
oils, and the production of carbon dioxide. That some such change 
can occur is' plainly seen by the formation of alcohol, carbon dioxide, 
succinic acid, and glycerol from dextrose by fermentation. It is the 
living ferment that can effect this particular kind of hydrolysis. 

Free keten reacting with water gives acetic acid, but perhaps under 
the influence of healthy protoplasm, glycollaldehydeand its polymerides 
jnight be produced ; 


CH» 

I ^ 

CO 


+H20 


HgC-OH 

HCO ■ 


It has already been pointed out by the author (Trans., 1905 , 87 , 
48 ) that when groups are combined with carbon monoxide 

J ieans of the silent electric discharge, combination occurs and a 
n group results. Moreover, that the ‘CHa* group easily combines 
1 itself forming complex chains of -CHg* groups was also noticed, 
what was of considerable interest was the fact that certain definite 
nuclei of these ‘CHg* grou[,s appeared to be more stable than others, 
fhese nuclei are represented by and 0^5 or Cig. Such nuclei are 
Found in the terpenes and in the fatty acids. 

Thk OaOAKIC ClIEMlS'^Y LAEOUATOrLY, 

University College, 

London. 
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McfcENZlB AND uiuSEL : 


CLXXII. — R&cemisation by Alkali as Applied to the 
Resolution of x-Mandelic Acid into its OpticaV^j 
Active Isomcrides, 

By Alex. MoKe^zib and Hermann Auauir MuLLEI^ 

SoME three years ago, one of us (Trans.^, 1904, 86, 1249) atteipi^d to 
effect the asymmetric synthesis of tnandelic acid from benacylfotmic 
acid by the aid of ^menthol, the method adopted being to reduce 
^menthyl benzoylformate by aluminium amalgam, ^ponify the 
product, and then completely remove the menthol from tho^resul ting 
mixture, It was anticipated at the time that ah asymmetric 
synthesis would be brought about in accordance with the scheme : 

‘CO-CO, -CO-CO, 'C\oH,,->C,H,‘OH(OH)*CO,-CioH,, 
— > CgHjj*Cli(0H)-C02H. The mandelic acid, obtained by this 
method, was, however, invariably optically inactive, although thers 
was distinct evidence that the reduction of the benzoylformate hac 
actually proceeded asymmetrically. That the reduction product it 
such a case is a mixture of unequal amounts of 7-menthyl tf-mandelati 
and ^L[lenthyI ^-mandelate, containing a slight preponderance of th( 
latter, was indicated by a determination of its specific rotation, whicl 
gave a value numerically higher than that of the partially racemic 
^-mentbyl r-mandelate ; the latter ester, which is readily formed from 
the racid, would have been produced if the reduction had proceeded 
symmetrically. The failure to realise the asymmetric synthesis of 
mandelic acid was found to be due to the raoemising effect exercised 
by the alkali during the saponification of the ester mixture. ,\][t was 
noted in this connexion that partial racemisation takes place with 
remarkable ease when Z-menbhyl 2-mandelate is saponified by alcoholic 
potassium hydroxide ; ^mandelic acid is easily converted into this 
ester, but the ^acid cannot be regenerated from it free from the 
r-isomeride, no matter under what conditions the saponification is con- 
ducted. The behaviour of f-menthyl tf-mandelate bn saponification is 
similar. 

Marckwald and McKenzie showed that, TV lieu r-uiau delic acid is 
heated at 155*^ for one hour with 2-menthol, the unesterified acid is 
hevorotatory, and on this observation a method was based for revolving 
optically inactive compounds into their active components differing in 
principle from any of Pasteur’s classical methods 1899^32, 

2130 j 1900, 33, 208 j 1901, 34, 469 j Marckwald and Meth, 

1905, 38, 801). The conclusion was drawn that the velocity of 
formation of 2-menthyl t^-mandelate is greater than that of 2-mentliyl 
2-mandelate during the heating of the r-acid with 2- menthol, and it 
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RAOEMtSATlON Bt AL^LI. ^ 

«-as found subsequently by dimt measurements of the velocity of 
saponification of these esters that the cf-mandelate ir the more readily 
^j)onifiablo of the two (McKenzie and Thompson, T^n?., 1907, 91, 
789). The fractional saponification of ^menthyl r^mandelate was also 
.tudied {Btr,, 1899, 32, 213Q ; Trans., 1904, 85, 378). This ester is 
3 bljiined by esterifying r-mandelic acid by i*nienthol as completely as 
-iossible according to the Fischer*Speier method ; it is a partially 
inccmic ester, which is easily prepared in a state of uniformity, since 
ander ordinary oonditidns it may be crystallised unchanged and is, 
accordingly, not resolved on crystallisation. When saponified by an 
?xcess of alkali, it yields the r-acid. When an insufficiency of alkali 
*ras used, the fractional saponification method of Marc Wald and 
McKenzie gave, on almost every occasion, a dextrorotatory acid. 

This result is normal. A.n alcoholic solution of the partially 
racemic ester contains equal amounts of ^menthyl rf-mandelate and 
^menthyl ^-mandelate. Since the former is the more readily saponifi- 
,ble of the two, the fractional saponification of the partially racemic 
, 3 tci' by alcoholic potassium hydroxide might be expected to give a 
potassium salt. On two separate occasions, however, 
lavorotatory salt was obtained, and, at the time, the reason of 
hia was not clear. The racemisation phenomena, however, sub- 
e<juently observed during the saponification ‘of menthyl and horny 1 
sters by alkali (McKenzie and Thompson, Trans., 1905, 87, 1004) 
brow light on this problem, and many unsuccessful attempts were 
ccordingly made to obtain the conditions under which a laevorotatory 
otassium salt would result on the fractional saponification of the 
>artially racemic ester in question. These attempts have been con* 
linued with success, and the results are embodied in the present paper. 

When the fractional saponificaj^ion is conducted in concentrated 
solution under the conditions recorded in the experimental part, a 
Isevorotatory potassium salt is formed, and from this a specimen of the 
pure /-acid may be isolated. It is shown that, as a product of the 
fractional saponification of f-menthyl y- man delate in alcoholic solution, 
jither a dextrorotatory or a Isevorotatory acid may be obtained from 
the same weight of ester and using the same weight of alkali. 

In each case, in addition to the fractional saponification, race- 
nisation by alkali of the active potassium salt formed occurs. The 
'ormation of the dextrorotatory potassium salt is easily accounted for, 
.he racemisation phenomena being in this case of secondary importance. 
The formation of the laevorotatory salt, however, is due to the race- 
nisation being pronounced, and is explained as follows. Shortly after 
he saponification has started, we have a mixture of (1) ^-menthyl 
f-mandelate and i-menthyl ^-mandelate, the latter being in excess j 
2) potassium r-mandelate j (3) alkali j (4) ethyl alcohol, and (5) 

6 E 2 
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menthol. If no racemigation had taken place^ (2) would have eoi; 
sistod of a mixture of potassium f/-mandelate and potassium ^mand*.- 
late with an excess of the former; the alkali is, however, stron;,' 
enough at this stage to cause the formation of an inactive potassiuui 
salt. As the saponification proceeds, the concentration of the alkali 
becomes less and less, and its tendency to cause racemisation is aho 
diminishing, until towards the end of the operation it is negligibL-, 
On the other hand, the ratio of f-menthyl f-mandelate to f*menthyl 
f^mandelate in the unsaponified portion is gradually increasing, so that 
the potassium salt formed, instead of being inactive as towards llie 
start of the action, now becomes lEcvorotatory, The explanation is 
simply that, in the initial stages of the saponification, the racemisation 
caused by the alkali is marked, and becomes less and less as the 
saponification proceeds. A similar interpretation had been previously 
advanced to account for the behaviour of /-menthyl cf/-phenylethoxy- 
acetate on fractional saponification {Trans., 1905, 87, 1004). 

The [following transformations, in which racemisation by alkali 
plays a part, have accordingly been realised : 


( 1 ) 

r-Mamlclic ucid 

I 

/'Mc-iitliyl r-iiiandolatc — >- 


(liy e.vccss of alkidi) 
r^MardcHc acid 


(by an insufficiency of 
I alkali) 


I Ester mixture surviving 
initial sapotiificatiou 


Either r- and iLmaiidelic 
acids. 

Or r- and Lmandelic 
acids. 

Either rmandelic acid 
(by excess of alkali). 

Or r- & Lmaiidelic acids 
(by excess of alkali). 


(2) By conducting the fractional saponification of f-menthyl 
»’-mandelato in such a manner that a dextrorotatory potassium salt is 
formed as the product of the initial saponification, and then saponi- 
fying the surviving ester mixture by an excess of alkali in such a 
manner that the racemising effect of alkali is brought into action, the 
change ?*-mande}ic acid — jv r-mandelic acid and c?-mandelic acid miy 
be accomplished. 

(3) By heating rmandelic acid wdth ^-menthol, removing the im 
esterified acid by shaking the ethereal solution of the reaction pro 
duct with aqueous sodium carbonate, and thou saponifying the residunl 
ester mixture with an excess of alkali, the change r mandelic acid 
— r-mandelic acid and ^mandelic acid may be brought about (Marok 
wald and McKenzie, loc, eit.). This transformation can also beeffoctod 
by conducting the fractional saponification of ^menthyl r-mandelate 
in such a manner that a l?evorotatory potassium salt is formed as the 
product of the initial saponification and then saponifying the surviving 
ester mixture by an excess of alkali. In the latter case, the race- 
mising effect of alkali may or may not be caused to be pronounced. 
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It sbouM be observed that these changes are not examples oE asym- 
metric synthesis, inasmuch as the starting point is r-mandelic acid, a 
ci>in{)Ound svhich already contains an asymmetric carbon atom. 

{Similar ti-ansformations may also be effected by aid of /-borneol. 
When /-horny 1 r-mandelate is saponified by an insufficiency of potass- 
ium hydroxide, it generally givesalcevorotatory potassium salt (Traua., 
1004, 85. 378 ; 1905, 07, 1004) differing in this respect from 
/-menthyl r-mandelate and behaving abnormally, since /-bornyl (/-man- 
delato is more quickly saponified than /-bornyl /-mandelate (Trans., 
1907, 9l> 789). It is, however, shown in the present paper that it is 
possible to choose such conditions that the racemising action of the 
alkali is minimised and a dextrorotatory potassium salt is formed. 

f irdingly, when /-bornyl r-mandelato is submitted to fractional 
nification, either a dextrorotatory or a Imvorotalory potassium 
can be obtained at will. 

Experimental. 

r Change i:-MmideUc Acid — >- v-Manddic Acid and \-}fandelic Acid, 

-Meuthyl r-mandelate was prepared as previously described (Trans., 
)4, 85, 378). The ester (145 grams) was heated to melting at the 
ipenitiire of a boiling-water bath, and 46*3 c.c. of ethyl-alcohoHc 
.as.sium hydroxide (1 c.c. = 0'45 KOH), which is about three-foui tlis 
the amount necessary for complete saponification, were warmed and 
ickly added. The mixture was shaken vigorously, and the reaction 
s accompanied by a considerable development of heat. The product 
IS heated at lOO'^ under a reflux apparatus for five hours, but, since 
Iter twenty-four hours more at the ordinary temperature the liquid 
vas still alkaline, the heating was continued for two hours longer, at 
ho end of which time the liquid was neutral. The ethyl alcohol was 
'then distilled off, an excess of water added to the residue, the precipi- 
tated ester mixture and menthol drained off, the filtrate extracted with 
ether, and the ethereal extract added to the ester mixture and menthol. 
The usual precautions were taken to ensure that the aqueous solution 
of potassium salt contained neither ester nor menthol, the solution 
having been evaporated to a small bulk and again extracted with 
ether, when no residue was obtained on removal of the ether. The 
aqueous solution of the potassium salt was acidified by mineral acid 
and extracted with ether (nob quantitatively), when 33 grama of a 
mixture of r- and /-mandelic acids were obtained. A determination of 
the specific rotation of this acid mixture in .ethyl alcohol gave the 
result : 

/ = 2,c=10'57, a]t -M5^, [a]i? - 5-4'\ 

The mixture was then treated in the manner already described by 
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, , J Mr Kenzie {5er., 1899, 33, 2130) in order to separate 
Marckwa* Am ^ ^,acid, ' The tulk of the r-acid was fir^t 

a sp^jcimen o , ^ ^ater in guch a manner that ail the 

removes /.g^^ioed in the mother liqaora. The latter were then coi - 
magnesium salt, which was Jractionated bo that ae mucti 
'JaKno-ium r-mLdelate as possible was sej^amted. the mother. Uauoi.s 
.Jin rotiioing the active product. On conversion of .latte into 
...adniiom s.alt, a email amount of- cadminm>-mandela{e. was rem?Te:l, 
Ind the filtrate decomposed by hydrogen sulphide. In this manner, 

about M grams of nearly pure acid were obtained, whichVnn. crystal ^ 

lisation from water, gave a specimen of the pure Ucid mel^ng at 
131 ’5— 132 ‘5°, and having the following rotation in aqueous solution ; 


;*2,fl=.0’9620,aU ^3-0P,[a]lJ -166-4^ : 

Tho mixture of residual esters and menthol was freed from ether and 
the complete saponification Carrie^ out with a large excess of alkali in 
such a manner that the racemising action of the alkali was pronounct J. 
The mixture was melted, and a warm solution of 80 grams of potassinoi 
hydroxide in 200 c.c. of ethyl alc'ohol was added quickly. After the 
vigorous reaction had subsided, the mixture was heated for two horns 
at the temperature of a boiling-water bath, and the subsequent mani- 
pulation conducted as before. The mandelic acid, obtained in tbi.s 
manner, was only slightly l^vorotatory, giving, in ethyl-alcoholic 
solution, aj, ~ 0'U° for a 10 per cent, solution in a 2-dcm. tube. 

Two other experiments may be quoted in order to, show how an 
alteration of conditions affects the activity of the product frpm the 
final saponification. To the melted ester (9 7 grams) was added 2-7 c.c. 
of ethyl-alcoholic potassium hydroxide (1 c.c. = 0'il2 KOH) and^the 
mixture heated at 100° for one hour. The aqueous potassium salt, 
obtained in the usual manner, gave, on evaporation to the bulk, 
necessary to [fill a 2-dcm. tube, the value uq - 0*84°, whUst the 
resulting mandelic acid mixture (1'5 grams) gave in ethyl-alcobolic 


solution ; , . 

^ = 2, c = 10-24, ojy® - 0'8P, [a]i? - 4*0° 

The residual ester mixture was then saponified by an excess of 
alkali, about five times more thru was necessary. To the warm ester 
mixture was added lo c,c. of ethyl-alcoholic potassium .hydroxide 
(1 c.c.-0'4536 KOH), but the subsequent heating at 10(1? was 
contioued in this case for fifteen minutes only, with constant shaking. 
The mandelic- acid mixture (3 grams), obtained in the. usual mannei) 
gave the following rotation in ethyl-alcoholic solution. : , 


j«2, c-7*234, 4 -2*33° [a]i 
7 = 2, c = 10-15, ai? -3-25°, [a]l? . 

In another experiment, the same amount of ester was used as 
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>efore tb® B**“® amount of alk^di added jid^the same condition^ and 
be hUting continued for four ' bouiS. ' Tfie aqp)U8 solution of 
xitassium salt, when evaporate to the bulk necessary to fill 
^-dcm. tube, gava in this caise aj) “0'91° wh5st the acid mixture 
rare in ethyl-alcoholic solution : ^ 

' , i^2,c=»10’4,*o^„®‘ 

Xlie ester was then saponified at the ordinary temperature 

jnd iu dilute solution with slightly more than the calculated amount 
)f alkali. The mixture of esters and menthol was dissolved in 100c.c, 

)f ethyl alcohol, and 50 c.c. of ethyl-aleoholic potassium hydroxide, 
'ontaiuing 1 ’4 grams of alkali, was added. With constant stirring, 
luring the space of two hours. After forty-eight hours, the. solution 
was only sUghtly alkaline. The resulting mandelic acid mixture 
(3 grams) gave in ethyl-alcoholic solution : 

'' U2, 0-5-21, ai/ - 1-25'^, [dJU - 12*0^. 

The Change r-MarMic Acid — ^ r- Mandelic Acid cmd d-Ma7\deUc Acid. 

/-Menthyl rinandelate (145 fgrams) was submitted to fractional 
saponification under conditions differing from those already given in 
the first experiment quoted in this paper. It is of importance to note 
that the weight of ester is the same as before, as also is the weight of 
alkali. The partially racemic ester was dissolved in 1500 c.c. of ethyl 
alcohol, and 500 c.c. of ethyl-alcoholic potassium hydroxide, containing 
20*8 grams of alkali, was added, drop by drop, at the ordinary 
temperature \vithin an interval of five hours, the solution being con- 
tinuously stirred. In this manner, the raeemising action of the alkali 
was reduce'd to a minimum. The solution was then allowed to remain 
;for forty-eight hours at the ordinary temperature and was then neutral, 
^he ethyl alcohol, unsaponified esters, and menthol were then removed 
'as usual, and the aqueous solution of potassium salt, when decomposed 
by mineral acid, gave a mandelic acid mixture having the following 
rotation in ethyl-alcoholic solution : 

7-2, 0=10, aL* +0-76°, [a]l,V-f3-8". 

The yield of acid was 55 grams. The r-acid was removed in a 
manner similar to that already described for the isolation of the 
f acid from the Isevorotatory acid mixture. Finally, 1’3 grams of 
nearly pure rfracid-were obtained which, on crystallisation from 
water, gave a specimen of pure'd-mandelic acid, melting at 132— rlSS®, 
and showing the following rotation in aqueous solution : 

After the :qthef had been expelled from the solution of menthyl 
esters and menthol, which survived the initial saponification, the 
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pr(HJuct was <-orjiiileteIy saponified, using the same weight of alkali r,; 
in tho first oxiicriment quoted, namely, 80 grams. The resulting a( i,] 
was slightly Ijbvorotatory, giving ai,-0'12'^ for a 10 per cent, ethyl, 
alcoholic solution in a 2-clcm. tube. 

In the case of the final saponification, it is possible, by minim isiijg 
the raceiriising effect of the alkali, to obtain an acid mixture wHli n 
specific rotation in aqueous solution as high as - In the example 
just quoted, the racomising action of the alkali was caused to be pio- 
nounced in order to make the change r-mandelic acid — >- r-mandedt 
acid and ^f'ma^(ielic acid more obvious. 

The Normal Fractional ^Sapon'^ication of I JBomyl r-Mandelate, 

i\s has already been pointed out in the introduction, thorny] 
r-inandelate generally behaves abnormally on fractional saponification 
giving a hovorotatory potassium salt, the residual ester mixture undn 
the conditions formerly employed having given an inactive potassium 
salt. By varying the experimental conditions, a dextrorotatory acid 
mixture may be obtained from the initial saponification and a hevo 
rotatory acid mixture from the final saponification. Both saponilica 
lions were conducted at the ordinary temperature and in dilute 
solution. 

Thirty grams of /-bornyl r mandelate (Trans., 1905, 87, 1004) were 
dissolved in 1000 c.c. of ethyl alcohol and partially saponified by tlio 
addition, during the space of one hour, of 200 c.c. of ethyl-alcoholic 
potassium hydroxide ; the amount of alkali in the latter solution wa?; 
one-half of that necessary for complete saponification. The action was 
conducted with constant stirring at the ordinary temperature. After 
four hours at the ordinary temperature, the neutral solution was 
, freed from ethyl alcohol, borneol, and residual esters, and gave a dextro- 
rotatory acid mixture : 

; = 2, c = 7-85, a], +0‘31°5 [a]o (in ethyl-alcoholic solution). 

The mixture of residual esters and borneol was dissolved in 500 c.c. 
of ethyl alcohol and completely saponified by the addition, within the 
space of one hour, of 200 c.c. of ethyl-alcoholic potassium hydroxide 
containing slightly more than the calculated amount of alkali. After 
the solution had remained for twenty-four hours at the ordinary 
temperature, it- was manipulated in the usual matiner, the resulting 
inandelic acid being Ijevorotatory : 

/=’2, 0 = 9*98, all -O'PO® [a]l| -5*0^ (in ethyl-alcoholic solution). 

Bikkbeck College, 

London, E,C. 
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'LXXin * — Optical Activity of Cyclic A^nmoniiiM 
Com2)ounds. 

By Frank Bucknev, B.A., and HuMtnREY Owen Jones. 

[t lias now been clearly esbablished in a large number of cases that a 
lie valent nitrogen atom of the type NabcdX can give rise to 
qaical activity due to the absence of a plane of symmetry in the 
:nolecnle. 

(Vrtain compounds which contain a quinquevalent nitrogen 
lUiiii forming part of a ring> as previously stated by one of us 
^Ti’ads,, 1903, 83, 1405), contain no plane of symmetry, and so 
should be optically active. Accepting the current views as to the 
configuration of the nitrogen atom, a- and j3- substituted pyridinium 
compounds, (I) and (II), quinolinium compounds (HI), and tetra- 
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hydroquinolinium compounds (IV) should all exist in optically active 
forms. Several compounds of the above type were prepared and their 
resolution attempted in the usual way, but without success [loc. 
cU., 1415), Thus l-methyba-picoliniuiu ci- camphor sulphonate and 
d-hromocamphorsulpbonate, me thy Ikairolinium' I -acetate d-camphor- 
tsvilphouate and d-bromocamphorsulphouate, BmethylT-ethyltetra- 
hy droquinolinium d!-bromocamphorsuIphonate and 1-benzyl- 1 -ethy 1- 
tetrahydroquinolinium d-camphorsulphonate were submitted to a long 
process of fractional crystallisation without separating them into the 
two constituents which were expected to be present. 

Up to the present time, the only case in which the activity of a 
cyclic compound is attributed to a nitrogen atom is that of the 
ethylenedikairolinium salts examined by Wedekind {Ber., 1905, 38, 
1811). These salts, however, show certain abnormalities which have 
not yet been explained. Compounds in which activity is partly due 
to an asymmetric nitrogen atom have been prepared by Scholtz (/ier., 
1904, 37, 3627) from d-toniine. , 

It seemed desirable to make further attempts to obtain active 
cyclic compounds in which the activity was d«e to an asymmetric 
nitrogen atom, and, if possible, to throw some light on the difficulties 
which have hitherto prevented the resolution of such compounds, 
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The present paper contain3 an ' aceoucit of -ail' examina^pn of a 
number of compounds which, theorpti^ly, should ^ve Hep to optical 
activity. Quinoline compounds could, in no c^, be shown to .j^hibu 
activityj' and in one case only could it be .proved conclusiyelyithat a 
tetrahvdrofpii noline compound was Optically activa , , 

It is possible that in the quinqline compounds. the, existep^ of a 
(jytiMe Jinking between the nitrogen and; carbon atoms aE^dt^O cofl. 
KWjuent possibility of oscillatory changes occurring at 'this; cn.iy 
prevent such compounds from exhibiting acHvity. A"§ preee^ how- 
ever, taking into account the quite exceptional difficulties -Wbicliha\e 
been encountered in the resolution of tetrahydroquinoline derivatives, 
in whicli there can be no such effect, tbe evidence available is insufficient 
to justify the suggestion of possible explanations. , ’ ^ 

In all, eight tetrahydroquinoline derivatives of ^ the necMsary con- 
stitution, C^HifliNRRjX, have been examined, but in one. c«e only, 
namely, that of the allylbairolinium salts, have we ^ succeeded m 
obtaining conclusive evidence of optical activity due to the pittogen 
atom. 

It is at present impossible to understand what causes these com - 
pounds to he so much more difficult to resolve than other quinquevalenk 
nitrogen compounds in, which the nitrogen does^^not form part of a 
ring. . 

MethylquinoUnium A-camphorsvlpkonate was prepared m the usual 
way from the corresponding iodide ; after several recry stallisationi from 
ethyl acetate, it melted at 11 8*^, and gave values for the molecular 
rotatory power in aqueous solution of 48'5-^bO® values approximating 
to that for the acid ion, namely, 61 *7° 

Benzylquinolimum iodide was found to crystallise well and to, melt 
at 135^ The di-ctimphorstdpftoiiate was prepared and recrystallised from 
ethyl acetate nine times, when it was found to melt at 120° and gave 
[M],48-4° ; ■ 

AllylkairoHnium iodide* was prepared and converted into the 
d-h'omocampkonulphonate in the usual way; this was fouidd^to bo 
readily soluble in acetone and in ethyl acetate. After repeated recirystal- 
lisation from a mixture of acetone and toluene, the rotatory power of 
the Jess soluble fraction was found to diminish until it became constant, 
when [M]j) =195° approximately. The more soluble portidh was 
purified by dissolving it in acetone, precipitating fractidhaily-rwitli 
light petroleum, and then evaporating the solution to dry ue$r; Tn this 
way, the 'salt was obtained with [M]o =320° This 
cj'acid salt, bnt it was evidently impure. 

It was observed that when the salt was allowed: to 

■* A preliminary note on the activity of this compound has already appeared. 
Buckney, Pm, Camb, Phil Soc., 1907, 14i, 177.) 


was the"d*ba«e 
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it 5 saluUoBS in etbyi acetate and totuenoi two distinct kinds of 
rstals were deposited, one being “^ort, transparent prisms, 
lilst the other consisted of long, silky -ne^fe ^ 
s been observed in other cases, notably that of phenylche^hylallyl- 
fpropylammonium cf-camphorsulphonate, but the diffei^nce was 
und to be m^ly one of habit.) On separating these two of 
vstals roughly by hand, a fairly simple process, it was found that 
\Q short pri^s.Vere the ?-base c?-acid salt, whilst the long ^needles 
Lrp the d-base d-acid saTk. Each sort of crystal was theh’recryslal- 
separately, when the ^-base d-acid salt was obtained pure afad 
te d-base d-acid salt fwrly pure. 

lAllylkairoliniuni ^-l»^mocaviphQrsydph6mU,--~ThQ less soluble salt 
rystallises in small, colourless, transparent prisms melting ^t 164° : 
0*1916 gave 0*3889 CO, and O’lHlIlgO. C-55*4 ; H-6 62. 

requires 0 = ?)5*4 ; H = 6*43 per cent. 

The following, determinations of rotatory power were made on several 
amples, some of which had been purified simply by crystallisation and 
others by crystallisation after a rough mechanical separation : ^ 

0109 in 11*81 of solution in a 2'dcin. tube gave 0*75 ; hence 
<i]u 40*6° and [M]d 203°. 

0T33 in 12*03 'solution in a 2'dcm. tube gave 0*88°^ hence 
iajo 39-8° and [M]d 198°. 

0T61 in 17*12 of solution in a 2’2-dcm, tube gave [aj^ 0‘81°; hence 
[ajp 39*16° and [M]p 195°. 

Taking the value of [M]i> for the acidic ion as 270°, we get [M]d for 
the basic ion about - 75° to -77°. 

d-Allt/lkairoli]^iutn d-bromocampkor^ulphomte was obtained fairly 
pure by recryst^Using the long needles which had been separated 
mechanically, and consisted of long, silky needles melting at 153*5° ; 
0*1419 gave 0:289.0 COg and 0*865 HgO. C = 55*5 ; H = 8*69. 

CggHggO^NBrS. requires C — 65*4 j H = 6*43 per cent. 

The following determinations of rotatory power were made on 
different preparations: 

0*1678 in 17*46 solution in a 2‘2-dcui, tube gave an 1*46 ° ; hence 
[a]^ 69*05° and [M]d 343*9° * * 

0*100 in 11 ‘ST of solution in a 2'dcm. tube gave aj, 1*16° j hence 
;a]p 68*8° and [M]o342*9° . 

Taking [M]i; 270° for the acid ion, we get [MJj} +73*4° for the basic 
ion. ’ '■ 

The iodide was not precipitated by the addition of concentrated 
potassium iodide., solution to the solution used for the determination 
)f rotato]^jpow6r^' but a small quantity of the crystalline 
odide was deposited when a concentrated solution of the bromo- 
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cjuniJujisfiliiliouata was mixed with excess of concentrated potas^^jj 
iodide solution. The quantity obtainable was not great enotj^ 
to allow of trustworthy determinations of its rotatory powf. 
wflich was al.^o rendered the more difficult by the fact that the sal- 
racemised vej‘y readily even in alcoholic solution. It was, howev^f 
olJ^('rvcd that the .solutions of iodides precipitated from the tw 
dilFerent salts had opposite rotatory powers, and so proved that tlies, 
.salts contained the enantiomorphous bases. Thus O'OSl of the iodiii 
precipitated from the less soluble bromocamphorsulphonate in 9-260 (j 
ijlcohol solution in a 2*dcm, tube gave - 0-10° 0-800); hen^ 

(a]„ - 11-3'’ and [M]i, -35 7'^, 

Tlje evidence detailed above leaves no room for doubt that the tir 
forms of allylkairolinium salts have been separated and that both at 
opti(-aIly active and enantiomorphously related to one another, and j 
e,stabli.slies the fact that an asymmetric nitrogen atom in a rin 
behuves normally. 

Several other tetrahydroquinoline derivatives were examined ar 
some of those already examined were re-investigated, but in no oth 
case was any conclusive evidence of resolution obtained, although i 
several cases it will be seen that the values of [M]i, for the salts i 
not agree very closely with that for the acid ion. 

IknzylkairoUnium ^-campkorsulfkonatQ was prepared from the iodide 
and was found to be readily soluble in acetone or ethyl acetate; it 
was therefore recrystallised repeatedly from a mixture of ethyl acetate 
and toluene and finally melted at 166 — 167° 

The rotatory powers of successive fractions were determined, and 
[M]„ was found to vary from 49*7° to 52°, values almost identical with 
tiiat for the acid ion, namely, 51*7°. 

Tho iodide recovered from the camphorsulphonate was found to be 
quite inactive in alcoholic solution, 

Bmzyllcairolinium ^-hroinocamphorsulphonate was prepared and 
recrystallised repeatedly from a mixture of ethyl acetate and toluene ; 
it then melted at 176° and gave values of [M],, varying from 270° to 
275° The iodide recovered from this salt also was inactive, 

8ince it* has frequently been found that salts which cannot be 
resolved at the ordinary temperature, owing to the fact that they are 
partially racemic, can be resolved at a higher temperature which is 
above the transition point of the double salt, it was thought possible 
that this end might bo achieved in this case in the same way. The 
salt was therefore reerystallised from ethyl acetate and acetone i« 
a water-oven. The value of [M]u was then found to be 279°. 

It was also recry stallised from amyl acetate on a water- bath, and 
the value of [M]i, was then 275° to 284° for different specimens. 
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Ciu' iotiide recovered from this salt was practically inactive, the 
fltest rotation ever observed being O’OS® in alcohol 
[t has been shown that these ammonium compounds can be resolved 
means of tartaric acid (Miss Homer, iVoc. Camh. Phil, Soc,, 1907, 
, ii, 196), and this method has subsequently been found to succeed 
sojne cases where the camphorsul phonic acids had failed ; the acid 
tratc was therefore prepared by treating a solution of the base, 

t ained by acting on the iodide dissolved in alcohol and water with 
or oxide, with the calculated quantity of tartaric acid and 
Rporating to dryness. The tartrate did not crystallise well from 
y solvents that were tried, and was purified by dissolving in 
jnhol ao<i adding ether gradually until a turbidity was produced 
len the crystalline salt separated on standing. After repeating this 
ocess several times, the iodide was recovered and examined, but 
ain it did nob show any appreciable rotatory power. 

I fJdiylhtirolinium d-ca7nphormlphomte [the corresponding (^-bromo- 
raj)horsulphonate had been examined previously (loc. cit., 1417)] was 
irepared and recrystallised repeatedly from a mixture of acetone and 
Dluone. It then melted at 70° and gave values of [M]„ fot successive 
ructions varying from 47° to 52° so that no resolution had been 
-ffected. 

^ n-J’ropylkairolmium iodide was prepared by heating kairolino and 
ropyl iodide in molecular proportions in a sealed tube to 100° for 
)mo days, until the mixture had set to a solid mass ; tlie iodide, which 
ras readily soluble in alcohol, was recrystallised from a mixture of 
Icohol and ether, and was obtained in plates melting at 132—13:1°: 

0'1423 gave 0*2562 COg and 0*0790 H^O. C = 49'0 ; H 6*18, 
OjgHgjjNI requires C = 49*2 ; H — 6*31 per cent. 

The d-camphorsulphonate and the c^-bromocamphorsiilphonate were 

f ound to be crystalline, but the former was found to be very difficult 
0 recry.stall[s0 from all the solvents avail.able, and has not yet been 
X a mined. 

The d^hromocamphorsulpJionate is rather sparingly soluble in acetone 
r ethyl acetate, even when hot ; after repeated recrystallisation from 
tfiese .solvents, it melted at 177 — 178°, and gave values for [M]„ from 
286° to 290° It was also recrystallised from a mixture of alcohol and 
etlij 1 acetate, and was obtained in large, colourless, transparent prisms 
melting at 178—179°, and then gave [M]u 277 — 290°. 

The iodide could not bo recovered from solutions of the bromo- 
cam phor sul pbonate. 

Ihe platinichloride was precipitated in beautiful, orange prisms, 
darkening at 210°, and melting with decomposition at 216°; these 
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were, however, almost; insoluble in all the organic solvents availibl 
and so the compound could not be ejcpjnined f or rotatory power. 

It is therefore doubtful whether any resolution has been efett ] 
this case; it is, liowever, probable that there has been noresolutic 
since the propyl compound would probably have a rotato;i^-;ppwer 
much the same order of magnitude as the allyl jcompouni 
'J’hese i xpoi iments are being continued, and other suitable compoun 

are also under examination. ^ ^ - 

The expenses of this iiivebtigation have been largely met by grai 
from the Government Grant Committee of the . Royal Society, 
which the authors are glad to make this grateful acknowledgment. 

llMVEliSiTY CuSMlCAL LaBOBATORT, 

Cambuidge. 


CLXXIV.— /Seme Double Ferrocyanides of Calciv. 
Potassiurriy and Aminoniuin. 

By James Campbell Bbown, D,Sc.* 

Im some modern text-books, solutions of calcium salts are 'said to 
form a precipitate on addition of ammonium chloride and potassium 
ferrocyacide. It was thought desirable to ascertain the composition 
of this precipitate and the conditions of its formation, and ^ the in- 
vestigation has led to a revision of, and addition to, our knowledge of 
double ferrocyanides. 

Preparation of Potassium Calcium Ferrocyanide, 

The salt, KgOaFeCglSTg, was prepared by mixing cold concentrateJ 
solutions of potassium ferroejanide and calcium chloride in molecular 
proportions. The precipitate was washed in cold water and- dried at 
100 ° . 

Airtalysis . — A weighed amount of the dried salt was gently ignited in 
a porcelain dish, treated with aqua regia^ and evaporated several times 
with the same agent. The acid solution was filtered from.., the blue 
precipitate, which was washed, and the washings added to the filtrate. 
The clear filtrate was heated to boiling and made alkaline with 
ammonia. The ferric .hydroxide was collected, redissolyed, and again 
precipitated in order to remove all the potash, the filtrates; being added 
to the original filtrate. This solution was then heated &) boiling, and 
the calcium precipitated as oxalate and weighed as CaO. The filtrate 
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m calcium oxalate was evapoit^tod t*> dryness, during which some 
)n still retained was precipitate ; the dried residue was ijgnited 
ntly to remove ammouitun salts, dissolved in water, and the potassium 
is estimated as platiniclilol'ide. This is a tedious method,^nd not 
iistwortbyj except as applied to calcium, because some pota^ium 
rani lie is lost by^Jgnition, and because it is difficult to wash out the 
)Uash from the blue precipitate which is formed by treatment 
ith Ttgia, 

In later experiments, another method was adopted. A weighed 
prtion of the salt boiled with water apd an excess of lead chloride, 
bis results in the quantitative 'precipitation of lead ferrocyanide, the 
blt-iura and potassium passing into solution as chlorides. The solution 
r.is cooled and filtered from lead ferrocyanide and excess of lead 
ihloride. The lead in the filtrate was precipitated by hydrogen 
iiiljdiide, and in the solution, which was free from lead, the calcium was 
ircci pita ted as oxalate and the potassium as platinichloride in the usual 
viiy. It was necessary to carry out the decomposition in neutral 
Kjueous solution, because the presence of acid caused the decom- 
josition of some of the ferrocyanide ; 

Found, Ca = n*92 and 12-33. K:=-23’94. 

KgCaFeCgN^ requires C = 12-12 ; K - 23*68 per cent. 

As a check, the iron was determined with a mean result of 17’ 15, 
theoiy requiring 16*97 per cent. The salt, dried in the air, and then at 
100'^, showed noloss of waterof crystallisation, and further drying at 120“ 
produced no loss of weight. This salt must therefore be anhydrous. 
Moissau {TraiU de Chim. Min,^ iv, 429) quotes Marchand (/. Ch, 
J/edic., 1844, 20, 558) as attributing three molecules of water of 
crystallisation to this salt. Several specimens have been prepared, 
however, and none has contained water of crystallisation. It is white 
when pure, becoming slightly cream-coloured on exposure to light, and 
consists of small, quadratic prisms, 


Preparation of Am7nonium C(dcivm- Ferrocyanide, 

By treatment^, of the potassium calcium salt with an equivalent 
quantity of aipmonium chloride, theAammonium was not substituted 
for pot^sium at the ordinary temperature. 

(a) Concentrated sdutions of .calcium! chloride and potassium ferro- 
cyanide were mixed, in molecule proportions, and the precipitate 
collected; to. the filtrate, a large excess of ammonium chloride solution 
was added and the precipitate collected, washed with cold water, and 
dried. 
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ih) TLo jnecipitate of tlie potassium cAlciiim ferrocyauide was boile. 
with water! and a kvge excc-ss of ammonium chloride added. The [-rt 
cijatat.o now obtained was washed well with cold water and dried a; 
100^ The two precipitates obtained by methods (a) and (&) wer» 
foiinr] to be f>f identical composition, and yielded on analysis a practit.iiiv 
constant quantity of ammonia, provided that a sufficient exce?.', of 
aifi minium chloride was employed. The potassium remained in tlit 
voluble portion, Comparatively small quantities of the ammoniiiTi 
ciilciurn srilt are obtained by metliods (ct) and (6). 

(c) Tlic .salt was also obtained in larger amount by first prepaiici- 
pure ammonium ferrocyanide and precipitating it by calcium chloride 
The salt thus obtained agreed in composition with the precipitat?'; 
obtaiiuid by inethoils {a} and (fi) just mentioned. This salt is white 
wlicn pure and fresh, and consists of minute, anhydrous, prismatic 
cry.stals. It becomes coloured by the action of light. 

Ammonia was estimated by distilling a weighed porlioti 
of tlio salt with cxces.s of potassium hydroxide, collecting the ammonia 
in standard sulphuric acid, and determining the excess of acid hv 
.standard .sodium hydroxide, using litmus as indicator. 

An.alysis of the precipitate («) and (b ) : 

Found, N I --1 2-33 ; Ca = 14*03. 

Analysis of precipitate (c) : 

Found, NIfj = 11-79 and 12-11. Mean = ll'95. 

(Ja-13-15 and 14-0I. Mean = 13-73. 

(N 1 1 ,)./'aFeC,;N^. i'e(piii'es NHj= 12-5 ; Oa = 13’89 per cent. 

The salt loses no water of crystallisation either at 100*^ or at 120^: 
it is therefore anhydrous. 


/ Heniwiatioji of the Soluhiliim of Potassium Calcium Fcrrocyanhii 
and oj Ammonium Calcmm Ferrocyanide. 

From 2 to 3 grams of the dry salt in each case were added to 500 c.e. 
of distilled water in a ilask and agitated for about thirty-five hours by 
bubbling wa.she<l air through the mixture at a temperature of 15 — 17^ 
TJie .solution, which was of a yellow colour, was then filtered, and 
100 c.c. of tlio clear filtrate were weighed and evaporated to dryness; 
the residue was dried at 100'^ and weighed. In each case, the result 
was checked by determining the amount of calcium as oxalate in 
250 c.c. of the solution ; from this, the amount of salt dissolved was 
calculated, the percentage of calcium in the salt being known. 

, Potassium Calciu}a F’errocyanide. — One hundred c.c, weighed lOO'OI 
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fniiQS anti yielded 0*0475 gram of residue. Consequently by evapora* 


jdii it is found that : 

100 c.c. dissolve 0*407 gram 

By estimation of the calcium 0’412 ,, 


I Mean = 0*41 „ 

Ir 1 part of the salt dissolves in 244 parts of water at 15—17° 

! Calciwih Ferrocyanide . — By evaporation it is found that : 


100 c c. dissolve 0*259 gram 

By estimation of the calcium 0*257 ,, 


Mean = 0258 ,, 

ir I jtart of the salt dissolves in 388 parts of water at 15—17° 

Asa qualitative test, it is manifestly desirable to form as much of 
lit' ammouiuiu salt as possible, rather than the potassium salt ; but 
nider ordinary working conditions, the pure ammonium calcium forro- 
cvanide will not be the salt precipitated. 

kxpei'iments have shown that for each proportion of the reagents? 
putassium ferrocyanide, calcium chloride, and ammonium chloride, an 
(piilibrium results, so that by greatly increasing the amounts of 
ftuinioiiium chloride the proportion of ammonium increases and the 
Proportion of potassium decreases in the precipitated salt. 

I rtio toUowing epitome of the results which have been obtained will 
J)iing out the principal points. The first four columns indicate theuumber 
pf molecular proportions of the several salts which have been mixed, and 
Column 5 shows the percentage of ammouiuiu found iu the precipitate- 


Free imitates formed from (Joneentrated Solutions, 



1. 

2. 

8. -1. 

5. 


Mol. 

Mols. 

MAs. Moh. 



K.FetV.N,;. 

CaClo, 

AmCl. KOI. 

%N1I. 


1 

2 

9 



1 

1 

1 

8-UO 


1 

1 

2 

•027 


1 

1 

t) 

S-17 

Precipitates formed from 

Dilute Solutions, 


Trefipituted hot 

1 

1 

1 — 

2*54 

,, cold 

Precipitated by heatintc fil- 
trate from 6 

1 

1 

1 — 

2*42 

1 

1 

1 

2 ’4(3 


1 

1 

2 — 

4 At! 


1 

1 

6 

8*48 


1 

\ 

6 

8*42 


1 

1 

12 - 

10*24 


1 

1 

20 - 

11-29 


1 

1 

20 — 

11'27 

(NIBljUaPeC^N 

\ yields NH 

4-. 12*5 

per ceut. 
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duuble ferrocmides iiF CALcnjH, BTC. 


of aiding mrying ^nliiieo of PoUufiam Chloride. 

1 . ‘ 2 . 3 . 4 . ^^ ■ 

Mol. ^ Mol. Mols. Mola,;/ 

K^FeCgN^. CaCl* AmCK ^KCl. : Kn,. 

1 1 ■ . ^ ' * ^ i ■ : 8 ',:, 

1 ,1 6 2 7 n 

j; 1 ® ^ 

From experirncatfi 5, 6, and 7, it is seen that the precipita% formed 
m the hot solution, that formed in the cold solution, and «iat formed 
orj heating the filtrate from the cold solution are all practirally 
i.lonlical. Experiments 12, 13, and U,^d many others, which it h 
nee<lles 3 to <add to the epitome, sliow that by the presence of potasmum 
chloride in tlio .solution the amount of the ammonium present in ihe 
prcoipitiited salt is dom-eased proportionally, but analyses of a number 
of the pr(x ipltate.s show that this is not due simply to substitutiou of 
potassium for ammonium and vice versa. The -proportion of caiciiuii 
is less than cone.sponds to Ca^, and the salts are triple ferrocyanides 
of calcium, potassium, and auimonium. 

in ordinary qualitativo working, the best conditions for the test, are 
to add approximately molecular proportions of potassium ferrocyaiiide 
to the calcium salt, a large excess of ammonium chloride, and to beat 
the mixture. A precipitate formed in this way from one molecular 
proportion each of calcium chloride and potassium ferrocyanide and. hi 
molecular proportions of ammonium chloride gave on analysis : 

(L) l'a-12-9S; K = NH^-8'17. (H) Ca-l2-69j K- 

8*13 per cent. 

The figures in (I) would be given by a mixture containing 47 ’31 per 
cent, of [-alcium ferrocyanide, 19*46 per cent, of potassium ieiTO- 
cyiiiiido, and 32 ’23 per cent, of ammonia ferrocyanide. 

A precipitate forniod by mixing one molecular proportion each of 
calci\im chloride and potassium ferrocyanide and twenty molecular juo- 
portions of ainuKinium chloride gave on analysis : 

Ca = 12'39 ; U'29, and a small proportion of potassium. 

Here, ammonium has replaced some of the calcium as well as mod 
of the potassium. 

Precipitate Iso. 3 in the table, formed from one molecular pro- 
portion each of calcium chloride and potassium ferrocyanide ami t«o 
molecular proportions of ammonium chloride, gave on analysis : 

C = 12*77; K = 15’83; = 4-27 per cent. 

These figures would be given by a mixture containing 46 ‘2 per cent 
of calcium ferrocyanide, 37' 1 per cent, of potassium ferrocyanide, aW 
16’7 p>er cent, of ammonium ferrocyanide. 
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Since ^he shore was wrilteo, i£ spjp^^t (j; Amer. 

Chm> 'Sbc., 1907f 29 , T’28} ba$ sttpibn^ed^the : 

K,CaFe(CJJ)^4(NH,)2CaFe(CNfc2^P,- : 

I tit the product formed by precipitating a ealeftim salt with potassium 
i toi i ocyanide in the presence of a large excess of ammoniam chloride or 
liitrate.” The proportions of the different substances mixed together 
are not stated, anij the precipitates were dried at 70“, 

Ko doubt analytical figures approximating to the percentages in this 
foi’Diula will be obtained from precipitates prepared within some 
Umits, but by varying more widely the proportions of the several 
M Its it becomes quite clear that the precipitate varies as the result of 
iiKiss action. / 

If the figures given on p. 1830 as the result of mixing one molecular 
j.ropoition each of calcium chloride, potassium ferrocyanide, and six 
iNoloctiiar proportions of ammonium chloride had been calculated on 
ihf same principle as Bains' calculation, they would have indicated the 
foriinila : K2CaFeCgNg,2(NH4)2CaFeCgNg. The present author pur- 
posely refrained from writing such a formula, because a formula is 
\i\)i to mislead the reader into thinking that the mixture is constant, 
which it is not. 

'I’he water shown in Bains' formula is obviously due to the salt 
haviog been dried at 70®. 

By drying at a more appropriate temperature, the anhydrous 
character of the salt has been repeatedly confirmed. 

1 have to thank Mr, T. Callan, B.Sc., for his valuable assistance^in 
carrying out the practical work and analyses. 

Tns CuEMiCAL Department, 

Univhrsity-of Liverpool. 


tLXXV . — The Qondensation of Acetaldehyde and its 
Relation to the Biochemical Synthesis of Fatty Acids. 
By Henry Stanley Raper. 

Ihe formation of fatty acids in animals, from carbohydrates, and the 
CK'currence in natural fats, such as butter, of all the fatty acids con- 
taining an oven number of carbon atoms, from two to twenty, suggest 
that these fatty acids are produced by the condensation of some 
highly reactive substance containing two carbon atoms and formed in 
the decomposition of sugar. 
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KAI'KH : rilK COSDKVSATION OF ACETALDEHYOE AND ITS 

l! Iji- bf-ii suggested hy Xeucki that in the butyric fermentati 
of hidi'c Ind, aLtaUlohyde, carbon dioxide, and hydrogen are 
formed and tliat two molecules of the acetaldehyde then unite lo 
frtrifi l/M lyric acid : 

C[I,'Uir(0II)*C02H = CH^-CHO + CO 2 + H,. 

2CH3‘CH0 - CgH.'COgH. 

Magnus I.evy {Enyhmann’fi Archiv, 1902, 365) and Leathi^s 
{f‘roUems in Animal Metabolism, London, 1906) have extended tui^ 
,siiir<r(.stioiL to explain the formation of the higher fatty acids. Their 
coricliisions receive support from the fact that n-hexoic acid has long 
IxM n known to be a regular product of the butyric fermentation, and 
it luis already l^een shown in a former communication (Proc. Physiol. 
Sur , 1907, x\iv) tliat n-octoic acid is also produced to a small 
(‘xfont. According to the hypothesis referred to, therefore, in the 
formation of fatty acids from dextrose, lactic acid is the first product, 
and on the <lecom|>osition of this into acetaldehyde, carbon dioxide, 
and hydrogen, condensation of the aldehyde occurs, leading to tlit 
formation of the higher acids. 

TIjc chief dilliculty in the acceptance of these views lies in the faH 
that all the previous work on the condensaticn of aliphatic aldehydt*: 
li;us shown tliat the products of condensation are aldehydes will 
Ijranched, and nob straight, chains (Lieben, Monatsh., 1901, 22, 289) 
'riiis is due to the tendency of the aldehyde group of one molecule ti 
condense with tlie a-carbon atom of the other molecule. Thu; 
pi-opaldohyde on condensation gives rise to /?-hydroxy-a-methyIvaler- 
iildfliydo and not to hexaldohyde : 

2CII3-CH./C KO = CH3‘CH./CH(0H)-CH(0H3)-CH0. 

Hut it must not be forgotten that Lieben’s deductions have been 
confined to observations made on the condensation of aldehydes, surli 
as .acetaldehyde, propaldehydc, and valeraldehyde, which contain no 
hydroxyl groups ; and, since when acetaldehyde condenses with, itself 
the first product is necessarily /3-hydroxybutyraldehyde (aldol), it h 
possible that the presence of the hydroxyl group in the ^-po.sitioii 
roight influence the further course of the reaction, and conceivably 
loiid to the production of an aldehyde with a straight chain. 

The present paper deals with a study of this condensation, the first 
stage of which, namely, the formation of an aldehyde with eiglit 
{;arbon atoms from aldol, has been investigated. Previous observations 
on this subject are to be found in a paper by Wurtz {Compt. 

1880, 91 , 1030), in which a substance, dialdane, CgHj^Og, is described 
as a product of the condensation of acetaldehyde under the influence 
of hydrochloric acid. The substance is regarded as possessing the 
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vnMitution CH3-CH(0H)-CH2-CH:CH-CH(0H)-CH3‘CH0. but this 
'ot muhv is unsupported by evidence. 

Jf the condensation of aldol followed the rule established by Lieben 
Bini hi.s collaborators, then the first product of condensation should be 

dibydroxy-a-ethanolhexaldehyde, 

CH3*CH(OH)-CHj-CH(OH)-CH*CHO 
CHg'CH-OH * 

Hv condensation under the influence of dilute potassium carbonate 
aldol has been found to yield, not this substance, but a hydroxyoct* 
laldt'hvde with a straight chain, Unfortunately, this aldehyde has 
lu-vcc been obtained quite pure, and on this account a more complete 
examination of its structure has had to be abandoned. Analyses 
luatle with the substance purified as far as was possible indicate that 
on condensation a molecule of water is eliminated with the formation 
of an inner anhydride and not of an unsaturatcd compound as is 
gcner.illy the case, Under the action of traces of mineral acid, two 
uioiecules of the substance lose a molecule of water, forming an 
aldehyde, 

1’hat the carbon atoms are in a straight chain in the condensation 
product has been proved by oxidising it to the corresponding acid and 
then reducing this by means of hydriodic acid. In this way, n-octoic 
acid was obtained, and identified by means of its amide and barium 
salt. (i-Ethylhexoic acid, which would have been obtained at this 
.stage had the condensation taken place according to Lieben’s rule, has 
been prepared for comparison. 

Expebimental. 

The aldol used in the experiments was prepared by the condensation 
of acetaldehyde in presence of 5 per cent, potassium carbonate solu- 
tion {Orndorff and Newbury, Monaisk.^ 1892, 13, 516). 

Condensation of AldoL — As condensing agent, a 5 per cent, solution 
of potassium carbonate was used. One hundred grams of freshly 
prepared aldol were mixed with 100 c,c, of distilled water and the 
solution cooled in ice. Five grams of solid potassium carbonate were 
tlien added in small portions, the solution being kept below 10^ 
during the process. When the potassium carbonate had completely 
dissolved, the solution was kept at a temperature of 13 — 14° until a 
yellow oil had separated at the bottom of the vessel. The time occu- 
pied was about sixty hours. The solution was now diluted to 800 c.c, 
with water, rendered slightly acid with* hydrochloric acid, and the 
yellow, tarry substance separated. The filtrate was extracted with 
200 c.c. of ether in order to separate a little of the tarry matter 
remaining in solution from the condensation product, which is much 
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leK« Kolubbi. Banum carbonate was now added to the solution to 
neiitraligo the free acid, and the whole was distilled in steam for^thrf^ 
hours to remove unchanged aldol.' AS^tho condensation product i; 
also volatile to a small extent, a little is lost in this proc^^ Tiie 
Ko lilt ion in the din til ling flask was now., concentrated to a,, synip ’.v 
evaponiting the water under reduced pressure, and extract^ wi ll 
f'tlier. After drying the ethereal extract .over anhydrolis copjer 
.uiphate, the etlier was removed by distillation and a pale jellow, 
very visoous liquid remained. The yield was 36 per cent, of tfau^nld d 
taken. 

The substance decomposed when distilled under the ordinary as well 
RK under reduced pressure. It did not give crystalline derivatives hy 
the usual methods applicable to aldehydes, although it gave the usual 
aldehyde react ions. On warming with a trace of calcium chloride or 
mineral acid, or on heating alone for some time, it gave rise tb a new 
eom|)Ound, whicfi, unlike tlie parent substance, was less soluble in bo( 
water than cold, 

The molecular weight was deterroined by the boiling point methoi!. 
For this purpose, the substance was heated to 50° under diminished 
pressure in a stream of dry carbon dioxide to remove the last trac,^,s 
of ether and moisture. The substance so obtained gave a slight 
opalescence on dissolving in water, which increased on warming : 

0*7121 in 9*05 of alcohol raised the boiling point 0*47°. M.W *=193. 

0'7121 „ 13*70 „ „ „ 0*32°. Jtt.W = 187. 

roqnire.s Ar.W = 176. C^Hj^Og requires M.W= 158. . 

On analysis : 

0 1706 gave 0-3833 CO, and 0*1347 H 2 O. C = 61*28; H = 8*77. 

CgH^p, requires C = 60*76 ; H = 8'86 per cent. 

CsHiA » 0 = 54*54; H = 9*09 „ 

Those analytical results indicate that a molecule of water i,s 
Blimiuated in the process of condensation. 

The high value obtained for the molecular weight ia due to tlie 
presence of a substance derived from two molecules of the aldehytlr. 
Ogll^^jOg, l»y the removal of water. This change, as stated above, 
takes place very readily on wanning with a trace of calcium chloride 
Or tnineral acid, or merely by heating alone for «ome time. The nvw 
substance thus formed is very easily recognised hy being much loss 
soluble in hot water than cold ; its cold aqueous solution immediately 
becomes milky on warming. On analysis : 

0*2091 gave 0*4973 CO^ and 0*1607 H^O. C = 64*88 ; H=5=8'54. 

0*5250, in 7*37 of alcohol, gave an elevation of 0*28°. M.W. = 293. 
0*6250 „ 11*74 „ „ „ 0*18®. M.^. = 286. 

64*43; H = 8*72 per cent. M.W, = 298. 
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It was found impo^iblo to obtain a sp^iinen of the condensation 
product qnite free from this anhydride, the me^ heatingtin a^Tacuum 
n (uder to dry the.*sab8tance for analysis causing a certain amount of 
il^'hyd ration with consequent production of the anhydride. On this 
s. coont, the A^alytioal results can only bo taken as approximately 
ii rrect. When ^dissolved in acetic acid, the condensation product 
ji’;i>orbed only a trara of bromine, so that it appears to be a saturated 
r<imj>ound. It seems probable, therefore, that the water which is 
<-llminated during condensation comes from two hydroxyl groups and 
thus gives rise to an inner anhydride. 

OarideUion oj iM C^)nd«J^ga^ion Vroduct, 

Freshly precipitated silver oxide in the presence of b:»rium hydr- 
was used as the oxidising agent. The silver oxide was obtained 
,v precipitating silver nitrate with the requisite amount of barium 
lydroxide and washing until free from barium nitrate, It was not 
.llowed to cake during the washing, as this materially affected tho 
yi<-Ul of acid. 

Ten grams of tho condensation product dissolved in 30 c.c, of wtiter 
were added to 40 grams of freshly precipitated silver oxide suspended 
in .about 400 c.c. of water. The mixture was cooled to 10®, and a solution 
of 10 grams of barium hydroxide in 200 c.c. of water added in portions 
of about 25 c.c. every five minutes. After eacli addition, the whole 
\v;is well shaken and the temperature kept about 10®. When all tho 
barium hydroxide had been added, the contents of the vessel were 
allowed to regain the room temperature. The shaking was continued 
:it intervals of fifteen minutes for two hours. At the end of this time, 
the oxidation was usually complete, The silver and unchanged silver 
oxide were filtered off and well washed with distilled water, the 
filtrate and washings were mixed, and any exce.ss of barium hydroxide 
piecipitated by carbon dioxide. After filtering, the solution was 
distilled under reduced pressure until the residue became syrupy. 
Tlii.'i was dissolved in alcohol, filtered, if necessary, and the barium 
salt preoipitifed by the addition of ether. To remove any unchanged 
.>uit.st!ince, the precipitate “was re-dissolved in alcohol and again pre- 
cipitated, The barium salt of the acid corresponding to the aldehyde, 
was thus obtained as a yellowish- white, amorphous, and 
very hygroscopic solid. It was dried at 100® *. 

0-2781 gave 0'I385 B^SO^. Ba-29-30, 

(C 8 Hj 504 ) 2 Ba requires Ba = 28*34 per cent. 

The free acid was obtained by decomposing the barium salt with the 
calculated amount of sulphuric acid. On filtering ofi the barium 
sulphate, boiling with a little animal charcoal, again filtering, and 
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r;vr)p/>rittin^' tiio fiUrale under reduced pressure, the free acid v.-.i; 
obtained as a very viscous liquid. The yield amounted to 70 per cent. 
The product did not crystallise even after standing for a cousiderahlf, 
time in a wn umu over sulphuric acid. The lead, silver, calcium, 
(op[c-r ^aiis uerc ju'cpared. The silver salt decomposed on dryi u^ 
'i'ht' load, calciiiin, and copper salts were amorphous and very soluble 
both in alcohol and water. 


h’p.dudion of the Jen/, CgH^^O^, wit/i Hydriodic Acid, 


Ten ^'ranis of tlio free acid were boiled for five hours under a reilux 
condeit.^-er witli 80 grams of hydriodic acid {b. p, 127°) and 4 graniv of 
red iilio-spliortiH. After cooling, tho liquid was diluted with twice iK 
volume of water and extracted several times with ether. The etheiKil 
extract was sh aken with mercury to remove free iodine and the ether 
then removiHl l)y distillation. A thick brown oil was left behind, 
which .'till a-ontained comlained iodine. To remove this, dilute sulphuric 
acid was added and thcoi zinc dust in small portions. After standinej 
for twe nty fotir hours the volatile acids were removed by distillation 
in s(f:uii. The distillate was neutralised with sodium hydroxide ami 
eva[)()iatod to dryness on the w^ator-bath. The yield of sodium salts 
amounted to 20—25 per cent, of the acid taken for the reduction. 

5 5 drams of the sodium salts were decomposed with sulphuric acid, 
and the fatty acids tlius liberated were extracted with ether and dried 
liver aniiyd rolls sodium sulphate. The ether was removed on the 
water li ith and tlio residual fatty acid distilled. 0 85 Gram of .acid 
passed over at 215— 233 d Below 215°, a little butyric acid was 
obtained. '- 'i'he fiaction boiling at 215—233° was converted into the 
umido by .\schan’.s method (AV, 1808, 31, 2348). After crystallisim; 
from light petrohaim and then from water, the amide was obtained in 
glistening jdates, whieli melted .sharply at 105—106°, correspond iriir 
w ith tlm melt nig point of n-octoarnide. Wiien mixed with pure 
n octoainide, tlm nieltiiig point W'as unchanged. 

bioin auotlu r portion of the acid, the barium salt was prepared by 
neutralising with barium hydroxide. It was- crystallised twice from 
water hi order to remove h.iriuni butyrate, and was obtained in colour- 
loNs jdat( s : 


0 01D5 gave U‘0274 flaSOj. IU-32-55. 

re(piire.s Ba = 32'3f) per cent. 

1 be acid obtained from tlie condensation product by oxidation ami 


iir'Klmf 1 V !•* t'<>m]»l(U«“ly removed from the cnudensatiici 

Vuxhii t In dHtdlitmn m .mam. In cas,s whero llm condensutiou product was 


requiH'd tor anulysi.s, the steam distillation was shortened 


in ordei- to lose as little 


of tl,. pn.luct 
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retiir lion is tlierefore octoic acid ; beuce the first stage in tlie conden- 
V, it ion of aldol results in the production of a hydroxyaldehyde with 
tbe carbon atoms united in a straight chain. 

Tbe residue, which did not distil at 233°, was converted into the 
Icirium salt and analysed : 

01312 gave 0'0727 BaSO^, Ba = 32*61. 

'I'liis was therefore barium octoate. 


Si/nthesis of a-Ethifhexoic Acid. 

This was carried out in tbe usual manner from ethylmalonic ester 
;i! id butyl iodide. 1'7 Orams of sodium were dissolved in 20 c.c. of 
iilisolute alcohol and, after cooling, 14 grams of ethylmalonic ester 
adib il. 13 '5 Grams of n- butyl iodide were now added, drop by drop, 
with frequent shaking. When all the butyl iodide bad been run in 
tiio mixture was heated on the water-bath for six hours, after wbioh 
the alcohol was removed as completely as possible by distillation. The 
ix'sidue was dissolved in water, calcium chloride solution added, and 
\ he dhyilutylmalonic ester extracted with ether. After dehydrating 
tbe ethereal solution, tlie ether was removed on the water-bath and the 
ester distilled. Nine grams were obtained boiling at 235 — 245°. The 
ester was hydrolysed by l^nling with the requi.site amount of 30 per 
cent, aqueous potassium liydroxide. When hydrolysis was complete, 
file solution was extracted with ether to remove a little oily impurity, 
then acidified with dilute sulphuric acid, and the liberated acid 
e.xtracted with ether. The ether was evaporated and tlie acid purified 
l)y crystallisation from water. It was obtained in colourless needles 
melting at 116°: 

0 1033 gave 0-2191 CO.^ and 0 0769 Up. 0 = 57*72; H = 8 26. 

requires 0 = 57*44 ; H-8*51 percent. 

Ttie othylbutylmalonic acid was decomposed by heating to 165° for 
half an hour. The resulting a-ethylhexoio acid boiled at 225°. Tlie 
acid was converted into the aviide by Aschan’s method (Joe. dt.). It 
crystallised from water in long needles melting at 101 — 102° : 

<1 1454 gave ammonia which neutralised 10*30 c.c. W/10 H 2 SO^. N = 97. 

CgHi^^ON requires N = 0*8 per cent. 

7 he barium salt of the acid has been previously described by 
Kaupenstrauch [M&naiaJi., 1887, 8, 115), who obtained the acid by the 
oxidatio!! of the corresponding alcohol. Rauponstraueh states that 
the barium salt is amorphous. Tliis was confirmed by preparing the 
barium salt of the synthetic acid which was also found to be amorphous, 

'i-hthylhexoic acid is therefore easily distinguished from «-oc'toic acid 
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hy the mcUing point and cryetailine form of its amide, and Alaft by tb^ 
fact that W'octoic acid gives a crystalline bariom salt, whereas n-et iv] 

hexoic acid does not. - ^ , 

In conclusion, I wish to.eipress my thanks to Dr. |<eathes for m 
kiod help and advice during the course of the wort 

TflK LisTKU iNSntCTE OF PREVENTIVE HeDICHT*, 

London. 


Influence of Solvents on the Rotation ,>f 
OpUcaJly Active Compounds, Pari X. Effect of 
dm Coyflfjuratwn and Degree of Saturation of iL 
Solvent, 

Hy Thomas Stewart Patterson, Andrew Henderson, M.A.. 

RSc. and Frank Walter Fairlte, B.Sc. 

In the last part of this investigation (Trans., 1907, 91 , 504; see 
also Her., 1907, 40, 2564) it was shown by one of ua and'lilr. 
McMillan that relatively small quantities (even 2 per cent.) of 
henzaldoxime and anisaldoxime affect very markedly the -rotatir:n 
of ethyl tartrate in which they are dissolved. Further, the 
fo>rm of the oxime has a much greater effect than the anti^foim, 
and it was found possible to follow the spontaneous change of 
tiu! former into the latter by observing the slow alteration in 
rotation of the admixed active ester. 

According to the theory generally accepted at present, tlio 
existence of the two forms of an oxime is to be explained by a 
difference m the spatial arrangement of the atoms in their 
mo ocules, and it is interesting that a difference thus represenh-d 
as a comparatively insignificant detail of configuration is of siuh 
enormous importance so kr as rotation is concerned. The effect 
of substitutingi syn-oxime‘for na^^oxime in a mixture with ethvl 
. . » containing, say , j per cent, of oxime, is actually greater 

than would be caused by replacing water by chloroform. 

It Burned therefore desirable to investigate the question a little 
more fully by ascertaining whether the configurational difference 
m another pair of solvents is of equally marked effect, and, since 
an^ isomerifim to some extent analogous to that postulated in the 
oximes IS met with in maleic and fumaric acids, we bate prepared 
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iie ethyl wters of these two acids aiid^ examined of 

ihvl tartrate dissolved in tfiem. The ^petimeiital re^te 'were 
, follows. 

Ethyl Tartrate in Ethyl MaUate. 

Tiie ethyl maleato was prepared from the silver salt and pure 
ihvl iodide. It hoiled at lOh-^lOG® under 14 nun. pressure, iPor 
1 5 density, the following data were obtained: 


Tompcratnrel 

10“ 

25-2“ , 32-5“ 

44*2'' 

Pvnsity... 

1 '07898 

1*06364 1*05637 

1*0445 

['ho ethyl tartrate used had ‘ 

’ +9-602^ 



Solution I, 

p-20-6774.* 


C. 

(100 mm.). 

Density. 

[<■ 

12*0“ 

+ 2-912’ 

1*1024 

+ 13-77“ 

21*4 

3-006 

1-0930 

13 30 

31-1 

3-132 

1-0833 

13-98 

41-4 

3-220 

1-0728 

11*52 

50-8 

3-298 

1 -0623 

1.5-01 


Denaities determined. 


Temperature . 

20*3“ 

25-95“ 33-05“ 

44-4“ 

Density 

1-0943 

1-0885 1-0814 

1*0698 

* P- 

grama of ethyl tartrate per 100 grains of solution. 


Solution 11. 79-9308. 


t\ 

(100 ram.). 

Density. 


13-3“ 

+ 7-630“ 

1-1825 

+ 8 07“ 

25-2 

8-694 

1-1702 

9-29 

38-7 

9-668 

1T5G5 

10-46 

46-9 

10-372 

1-1183 

n-30 

53-3 

10-746 

1-1417 

n'78 


Densities determined. 


Temperature 

18*15“ 

22-25“ 30*05“ 

31 '25° 

Density 

1-1774 

1-1731 1*1652 

* 1-1611 


Ethyl Tartrate in Ethyl Fumaraie. 

The ethyl fumarate was prepared from fumaric acid, ethyl 
alcohol, and concentrated sulphuric acid as described by Purdie 
(Trans,, 1881, 39 , 346.) It boiled at 98 — under a pressure 
of 14 mm, .Density determinations gave the following numbers: 


Temperature 20‘6'' 30'23'’ 33*25“ 

DenaLty-..., 1*05189 r0t210 1-03897 
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Solution I. 

;j = 20*67835. 




a'' {100 riim.). 

Denaity. 


U]!.* 

I ] *0 


1*0895 


+ 12*76’ 

3*02*2 

1*0801 


13*53 

;il '5 

3*150 

1*0684 


14*26 

:« i - 

3*230 

1 *0606 


14*73 


3*354 

1*0470 


15*49 


Densities detei’mined. 



Te^jijK-r-'ttnTC . . 
I)( PsitV 

3 5 •95’’ 

24 *r 

32*3’ 

42*05’ 

1'0M4 

1*0760 

1*0674 

1 *0573 


Solution II. 

;j = 79*982. 



(■\ 

aj 100 MUil.). 

Density, 


[a]. 

MO- 

+ 7 '8*20' 

1*1769 


+ 8*31’ 


*750 

M669 


9*38 

‘JO’-' 

9*236 

1*160.5 


9*95 

40-9 

10 '028 

1*1491 


10*91 

V,'’> 

10'j33 

1*1435 


11*41 


Densities determined. 



'iVni|irr;ilnr(i . .. 

19-05" 

31*3° 

37-0“ 

48*8’ 

Dciisily 

1*17178 

1*15884 

1*1530 

1*1409 


The bcliaviour of the two solvents may be compared by means 
of the following table, giving values for specific and molecular 
rrjliition at 20° obtained from the foregoing data: 

Isolation qf Ethyl Tartrate. 

Ill dliyl fnnmrate. In ethyl maleate. 

. ;>-2Q-7. 75^79 -9, ;p=0. p^20-7. 

la\f; i-13-h3’ 4S-9S" +15-4° +23*27'’ -iSdr 

IMf; 32 it 272] 7 18*50 31*73 27*34 17-1'? 

The numbers reveal the fact that the difference in configuration 
between maleic and famaric ester is of very little importance as 
regards the rotation of the ethyl tartrate dissolved in them. At 
both concentrations examined, the rotation of the fumaric ester 
solution is slightly greater than that of the maleic ester solution, 
but only by an amount which is not much in excess of the expei'i- 
mental error, and which is almost entirely negligible when compared 
with the corresponding difference in the case of the oximes. 

In other directions also, no decided contrast in the behaviour 
of these esters is discernible, Only a slight difference is notice- 
able in the temperatnre coefficients for the j; = 20'7 solutions, thf 
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p, vi.'ic rotation of the solution in ethyl fumarate increasing on 
somewhat more rapidly than the other. 

Although therefore a comparison of these two esters in regard 
0 I heir solvent action reveals no striking divergence, the behaviour 
i! both substances is of considerable interest when compared with 
^ , influence of other solvents. As dilution increases, the rotation 
,i I he dissolved ethyl tartrate rises fairly rapidly, but apparently 
i; t (jinie linearly, in both esters, as is shown in tho diagram, so 

I ii.it at infinite dilution the rotations would be +]5-6‘^ in ethyl 
umanile and + 15-4° in ethyl maleate. The rotation of an ethyl 
.u I rate molecule therefore, surrounded by a very largfi excess 
{ ]!i('leciiles of maleic or fumaric ester, is practically doubled, 
v.a is thus very materially modified. In fact, of the solvents 
titiii'ilo examined, these two esters are only inferior to water 
1901, 79 , 180; 1904, 85 , 11*29) in increasing the rotation 
t ] vtli}d tartrate. 

1 laving thus determined the influence of these two unsaturated 
.^icrs, it seemed of interest to include in the investigation the 
I < ii'iespouding saturated compound, Tho result was as follows. 

Ethyl Tartrate in Ethyl Succinate. 

The succinic ester was prepared from the acid and ethyl alcohol 
hv saturation wuth hydrogen chloride. It boiled at 104— 105° under 
15 mm. pressure. 

Solution I. p = 20-6721. 


t\ 

a‘” {100 mm,). 

Density. 



n-6" 

•1- 1-874* 

1-0800 


-l-8-3r 

2 : 3-1 

2-130 

1-0681 


9-67 

;jr5 

2 -288 

1 -0595 


10-45 

44 -4 

2-502 

1 -0460 


11-57 

49-9 

2-000 

1 -0 108 


12-08 


Densities 

deter mined. 



Ti'jiijujrature ... 

19-35'' 

2.5 -55“ 

33 '95'* 

43*3 

Dc unity 

1 -07203 

1-06552 

1-05G7 

1-047 


Solution 11. 

p = 79-9261 



t\ 

(100 mm,). 

Density, 


K- 

U3-2'’ 

+ 0-524“ 

1‘1757 


+ 6-94“ 

20-8 

7-348 

1-1677 


7-87 

34-2 

8-580 

1-1538 


9-30 

12-0 

9-204 

1-1459 


10-05 

49-0 

9732 

1-1385 


10-69 


Densities 

deUrmined, 



Tenijierature..., 


32-0'' 

36*75'’ 

42-9“ 

Dciisitv 

1-1684 

1-1562 

1-1515 

1-1 45( 
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From these daU, we obtain for the rotfttiena 20° the follow!, 


numberi: ^ , V 

p^Q. j»*20‘67. 

laf^ +10-5“ ^ - +7^" 

[Mr . me ,ie-7o. 


Tlie curve for the rotation of ethyl tartrate in ethyl snccina' 
sliown ill the diagram. The saturated ester also raises, i 


Jilhyl tartrate infimaric, makic, and siiccinic ester. 



1 'erecniage 'compos it ion of solution. 

some extent, the rotation of the tartrate, but its effect in this 
respect is very considerably less than that of the unsatnrated 
compounds. At infinite dilution, the respective rotations are; 


S,.lv('Tit. [ajf. 

Ktiiyl inmamte +15'6“ +3214'’ 

Kthylmaloato 151 31*73 

Etiiyl siinciDiitc 10‘5 21*63 


In former papers, it has been suggested that the values for 
specific rotation and solution-volume of an active substance in 
different media may be related to each other ; in the case of ethyl 
tartrate, rotation seems to vary inversely with, volume. Valaoa 
for solution-volume, however, do not possess much significance, 
except for very dilute solutions, and in th'e present case, owing 
to the ejcpense of the fumaric and maleic ^era, we have not 
examined any such. Nevertheless, we have calculated the-molecular 
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(Olution volumee of Uie eUiyJ fcMiwte m |i -20*67. 

t; nfortimatcly, by an pveoB^bis tiie deottgity of tba 

rith which tho obw^^ona lrepord^ above vrere ihader not 
letormined. A specimen gave these numbers: 

^<^y^A^uocina^e. 


T.'tnw^ture 19* 24 8“ 28-04* 31 *75* 

IVusity 1'0416 1-03543 1 •03228 1 ‘09841 


A solution of ethyl tartrate in this ester, of p=20‘6699, gave 
4 ’ -.1*07 102. 

Molecular Solution-volume of Ethjl Turivute. 


S:4voat. V- d. 5, M.S.V.=^. ' [aff. 

! ;iivl iiiinarate 20'67835 1-08021 1-05-25 l7l'44e,P. +13-43* 

i :i;vl uialeate 20-G774 1-09431 1-00892 170-74 „ 13-27 

i.niyl suwiuate 20-6699 1-07102 1-04050 l70-7‘2 ,, 9-35 


The molecular volume of ethyl tartrate is 170’91, so that there 
appears to be some slight expansion iu the fumaric ester solution, 
-uid a trifling contraction in the solutions in maleic and succinic 
ester, but the changes are only very small and scarcely sufficient 
from which to draw any definite conclusions. So far as they go, 
llu' results are not in accordance with the suggestion mentioned 
above, since with practically the same solution-volume in ethyl 
iiialeate aud ethyl succinate the rotations are distinctly different, 
whilst with slightly different solution-volume in ethyl fumarate 
ar.d ethyl maleate the rotations are very nearly equal. 

The idea that solution-volume and rotation are causally related 
dues not necessarily involve any assumption as to the mechanism 
of solution, but is certainly simplest if solute and solvent be 
regarded as entirely independent, a view which has been tacitly 
adopted hitherto in the present investigation. At its inception, 
the modern theory of solution included this assumption, and for 
fairly satisfactory reasons. Gradually, however, opinion has altered 
to such an extent- that at the last meeting of the British Associa- 
tion, “ Prof. Abegg reminded Prpf, Armstrong that combination 
between solute and solvent is admitted by everyone.'"* It is perhaps 
to be regretted that such grounds for this admission as can be 
advanced are not so convincing as the statement itself is concise, 
and we incline to the belief that the question may at present 
be regarded as absolutely an open one, although Abegg disposes 
of the matter in the following simple manner {ZeiUeh. anorg. 
Chem,^ 1904, 39, 353) : “ Pemer gehorfc in diese Gruppe das grosse 

* Report in 1907, 76, 460. 
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(ier Los\ingeu die nach unaern Ausfuhrungen zum grr.^.,. 
T.;il e hen falls a Is lose Verbiudungen von geldstem Stoff up,: 
f/;sufjgsrniltel aufzufassen sind. ... Eine chemische Losun^- 
uriS(;ria Si line liegt ill alien Fallen vor, wo beim Vermis h,.;. 
'h r Kompunr 111011 Warmetonungen, Volumanderungen, opt nh. 
An'h.i'UM^i ti cint ixten, kurz wo die JMischung nicht absolut; addit ,- 
(tie KiL'eiiscliafieii ihror Bestandteile repraseutiert.’' 

Snw tile :>uggestioii that rotation changes in solution are du.- ? 
the f-rniiation of loose and easily dissociated molecular compounds 
IS a ja.-rfoetly Icisdtiniate one, bub it must be consistently workti 
f»uf.. If. by no means folio .v^s, for instance, that because the voluin-; 
r,f a niiyfure was exactly the sum of the volumes of its constitu'-n*; 
tlici'c-fore no coraplex forraation had occurred. Abegg’s 
roitiark is sutFiciont to destroy any faith which might be mspiici 
liy the conlkience of the statement just quoted. Als physikali:'};, 
Mischungen oline clicmischc Bindung sind auch die ideakn 
vrrdutintAin f-dsuitgoi aufzufassen, die ja durch das Fehlen iltr 
(liigeii Kr.scli(.'inuiigeii definiert sind. Bei ihnen ist die clieini-rh.. 
Kraft zwisclicji Lusuugsniittel und gelostem Stoff .... so genn^ 
gewordon, class del Zeifall der bei hbhern Konzentrationen vorhatid- 
ruon laisuugsverhindungcn praktisch vollkommen ist" (loc. rii,, 
d.Vl). This statement sulFers from two most serious defect >, 
Firstly, it involves the very dillicult question as to the point at 
which concentrated solutions end and dilute solutions begin, 
.\ccording to Alicgg, they differ in character. Therefore it would 
}>o necessary to ascribe change of rotation in concentrated solution 
to combination, and in dilute solution to some other cause not 
^[(cciticd. Secojully, the statement is unfortunately a flab contra- 
dict iun of the law of mass action. If an active substance, A, 
cmtibinu with solvent, 3 , according to the equation: 

t hen obviously the greater the proportion of solvent present the 
greater will be the percentage number of molecules which combine 
with solvent molecules, and the greater should be the alteration in 
the .^pt'cific nitation of the active compound. If C, C\, and C.> 1 h‘ 
the concentrations of A, B, and ABa respectively, then 

and, since most of the quantities occurring in this equation cannot 
meanwhile be determined for solutions such as those dealt with 
liere, it is impossible to compare the rate of formation of complex 
molecules with the rate of change of rotation. When it is horm* 
in mind that this is the simplest statement of the matter, a ini 
that perhaps other equilibria must be taken into account before 
a satisfactory .rgreement between theory and experiment could be 
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1 for, it seems clear that the possibility of attacking the 
Mem fi'om this side is somewhat remote. 

Nevertheless, we think that the data recorded in this paper may 
discussed in regard to combination between solute and solvent, 

. it is possible to institute what is probably a legitimate com- 
trison between the solutions which wc have examined, on the one 
'id and actual chemical compounds on the other. 

I'iius it is an interesting fact (hat an unsaturated radicle in an 
^{Ive molecule has a much greater effect on the rotation of the 
,, 11 , pound than the corresponding saturated radicle. 

dims Walden {Zv.itsch. yhi/sihal. Chem.^ 1896, 20 , 560) found 
t;.,M-data: 

Dluinyl fnniaiMk' [Ml^^ fl.VlJ 

Diaiuyl .sucoinato ,, ‘.^70 

Iliij'C [Aiinahn, 1903, 327 , 157) gives values proving a similar 
i , iMviour for various menthyl esters. For instance; 


Menthyl erotimatf 

-203T' 

Menthyl bulynntc 

„ 1G4-7 

Menthyl benzoate 

[a]'^; - 83-r;3= 

Menthyl liexahydrobonzoute 

59'U 


liallcr and Muller {Covipt. rend.^ 1809, 128 , 1370) found: 

lieiizylklenccfuiiplior [a]|^ + 421 '2, '5" 

Beuzylcaniphor ,, 18r82 

In each case, the asymmetry of the molecule is increased by the 
(< uversion of a single into a double bond, and, although it would 
h-' lash to assert that this behaviour will occur in ail cases, it 
.'-(■i ins, so far as we know at present, to be general.* 

I li, then, combination occur between ethyl tartrate and ethyl 
fumarate, on the one hand, and between ethyl tartrate and ethyl 
on the other, it might be expected that the former 
s duiion should have the higher rotation, and this is indeed the 
At infinite dilution, we find : 


Ktliyl tartrate in ethyl fumarate +32 ’IF 

Ethyl tartrate in ethyl succinate ,, 21 ’63 


The difference of 10‘5P is thus considerably greater than that 
i niiid by Walden (5'47°) on comparing the rotations of actual 
cmiipounds.f The rotation difference is thus quite significant 

' N'-veilliolcss, some reservation is necessary, since Kupe’s experiments show that 
of the double bond in the molecrrle is an important factor in determining 
r.' lotaiioii. At a distance from the point of attachnrent of the radicle to the rest 
’I;'; molecule it has very little effect. 

' Hie amyl alcohol used by Walden was not pure and therefoie the dilfcrenct-, 
7 17 . is too small. 

VuL. XCl. 0 
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enough to justify the view that it may be due to combmaticn ol 

active substance and solvent. 

There is however, another side to tbis argument, -for Wai lc; 
has I.oind tloit the ?-amyl esters of fumaric and maleic aetda d.!:,, 

ronijjJcrably : . ■ 

fiiiiiiirate +15 17 

J)i-;-;iinyl liiiik'ULt 11 11 

{',uiscfiui‘n(ly, it jiiiglit he expected that if 'ethyl fumarate ainl 
Lthyl inalcate c'.mblne ^vith ethyl tartrate in solution, there sli.-iki 
be a mucli moie flistind flifi^ice in rotation than actually exi 
It is thus evitleiii that the argument on one side of this qucM.br, 
i. oitposorl by one equally or almost equally strong on the otb.r, 
but the impmlaiice ni the proldem will, we hope, justify a discnsb- i) 
from which, for our own part, wc do not venture, meanwhilu t, 
(liciw any (lelinito conclusion. 

Tifiv UMVhiisiiV. 


cl XXVII .— Volumetric Methods for the Deb, 
mi a f it lOYt of Ch I'Oiniuni. 

11 V Aiixoi.ii WiLi.iAM Gkiogohy, B.Sc. (Lond.), and James 

I. 

W iiKN ammonium jjersulphale is added to a solution of a chroiniuin 
salt in the prascnce of silver nitrate and nitric acid, the chronmim 
is (.ixidist'd io chromic acid. 

Upon this read ion, IT. E. Walters (7. Amer. Chem.. Soc., lOby. 
27, 15"-0) bases a im-thod for the determination of chromium in 
.steel. In this case, the manganese present ia converted into 
]>onnangani{’ acid, and the chromium into chromic acid. Ibcso 
two are estimated together by means of ferrous sulphate soliitinit, 
cjid tlie permanganic acid alone by means of sodium arsendo. 

Tliis method, although capable of giving good results, hns the 
objection tliat the chromium is determined by difference, ami an 
appreciable error may thus he introduced where only small quanti- 
ties of chromium are present. 

Kleine (StahJ und JUimu, 1905, 25, 1305; 1906, 26, 396) removei 
manganese by first treating a solution of steel in nitric acid witu 
persulphate alone. The manganese is thus converted into 
ganesc dioxide, and may be filtered off. He then removes 
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iv extracting the solution with eUier, mad es^imvtee chromium 
I tlie aqueous solution hy the persulphate^silver nitrate method. 
Tliis process is long, and the removal of the iron appears to us 
be a superfluous operation. 

'Die following process has been found to give trustworthy results, 
!;(1 it requires a minimum of time for its performance. 

If manganese is absent, the soliUiou is acidified with nitric acid 
!..i :^0 c.c. of a 1 per cent, solution of silver nitrate added. To 
i:> mixture, about 10 gi'ams of ammonium persulphate are added, 
);.l the solution boiled for five minutes, The chromium is thus 
.,,\iteil into chromic acid, and the exce^ of the persulphate is 
liipused. In order to make quite certain that no persulphate 
, . 1 , ill this solution, a few c.c. of a dilute solution of manganese 
iPi’iaio are now added. If persulphate is present, permanganic 
; will be formed,- and this may be decomposed by adding a dilute 
; - of hydrogen peroxide, drop by drop, until the permaii- 
colour just disappears. (A large excess of hydrogen per- 
vi-io must not be used, or reduction of the chromate may occur.) 
The solution is once more brought to the boiling point, to expel 
. •.ygcii, and then cooled and diluted. An excess of standard ferrous 
ulpliate solution is now added, and the excess titrated back with 
.i.uulard dichromatc solution. From the data so obtained, the 
ch unt of chromium may he calculated. 

ill the determination of chromium in iron and steel containing 
liingancse, the process is as follows. Two grams of the iron or 
itn i are dissolved in as little nitric acid as possible, and silver 
nil ate and persulphate added in the usual way. The solution 
? bvhlcd for a few minutes, and a quantity of aminoninm chloride 
j< iOli-'ti is added, such that nearly all the silver is precipitated as 
lil 'i i'K', On boiling, the permanganic acid is partly converted into 
b-iiigaiiose chloride and partly decomposed xvith the formation of 
IV -baled oxide of manganese. The solution is now diluted to a 
b 'iiite volume, and filtered through an asbestos filter. A quantity 
t I be filtrate, equal to one-half the original volume of the solution, 

5 taken and treated in the same manner as described in the pre- 
-ding process. The fact that silver nitrate is present in excess 
uiiiig the whole of the process, precludes the possibility of free 
lb -line being present in the solution. 

lu making up the solution to a definite volume, no account is 
tiv'cii of the volume of the precipitate, but, as the percentage 
t I nomium present in iron and steel is comparatively low, no 
pieciable error is introduced on this account, 
by working with sufficiently dilute standard solutions, the merest 
acts of chromium may be accurately determined by this method. 

6 G 2 
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hi^ieaci of using a solution of ammonium chloride, a riii.;. 
S-. hit ion of livilrogen peroxide may be employed to reduc .' o, 
pfr/i.aiig.'snio acid. 

\V' aitci/iptod to estimate manganese and chromium in 
yitiiuJtaneoU'lv by converting into permanganic and chromic a.o. 

'•! ivt'Iv, atid then titrating the former with hydrogen per-.Vi;. 
nnt)! th- [btik colour disappeare<.l, whereupon the chromic ao: 
)•■ inainiiu: was titrated witli ferrous sulphate solution. 

The results obtained were, however, untrustworthy, since -xi-ir., 
tinii <-f the chromic acid to perchromic acid began before a!l li, 
|M iiiiaticmiiic acid was reduced by the hydrogen peroxide. 

Experimental. 

.\ s-;luli'Oi was made of two grams of chromium-free sfr-e! 
nil l ie ,'icid, and to tiiis. 10 c.c. of a solution of chromium su]!..l:,(', 
vo te added. (1 c.c. -U OUo gram of chromium.) 

.\ft. r (i.xidat lull, 28 c.c. of ferrous sulphate were added. 0:. 
titialifig fiack with potassium dichromatc solution (1 c.c. -O'j!.:, 
I'raiii nf chruiniuin), 1'2 c.c, were rerpiired. Ten c.c. of the potas.nuM 
dichrfunato solution were equivalent to 24'8 c.c. ferrous sulpliiue 

s.olnt ion : 

hound, (.'r O'U302 gram. 

Usdl, Cr- 0 0300 gram, 

Va lying amounts of chromium were taken, and equally ««»] 
rc.siilts were obtaiued. 


II. 

<1 f 'ldfif '/on h^/ ^[ edits of Sodium Bismuthate, 

\\ In n Sitdium bismutliatc is added to a solution of a steel tui> 
tuning cliriii'iiuiit, the chromium is oxidised to chromate. Tlii; 
react iiiii lakes place instantly if the solution is boiled. At ti:e 
satin' tiim-, the. manganese is converted into permanganic arsi 
ttbbul-,.a iLtid bin alley, iltan. S’ ( 1901 , 84 , 247 , 269 }. U:! 

bmliiig, tile manganese is precipitated as manganese dioxide. 

\\ c li.'Wc "btaiiK'd excellent results by proceeding in the fi'Tav- 
ing manner, i'vvo grams of tlic iron or steel are dissolved in ilUi‘='- 
acid, and about o grams of sodium bismiithatc added in 
small quaiitiiies. The .solution is then boiled until all tlic naor 
gancso is precipitated as dioxide. A small quantity of very Jilia- 
liydruchloric acid is now added, whereupon the manganese di'.c^^’k 
IS (iis.'ioivo<l. Excc.ss ut silver nitrate is then added, and th- 
solulion boiled, when .silver chloride is precipitated. The soluti'!'. 
is hitered tlirough an asliestos (liter, and titrated in the usual way. 
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Experimental. 

was made of 2 gi'ams of cliromium-frec steel in 
t, aciil. ^ solution of clu'oniimn sulphate 

added. (I c.c. = 0‘003 gram of chromium.) 

Viun* oxidation, 51 c.c. of ferrous sulphate solution were added, 
f];,. excess of ferrous sulphate required G o c.c. of potassium 
j.roiiiate solution. (1 c.c. = 0 003 gram of chromiuin): 

[dmiul, Cr = 0-0602 gram, 
r.o,]. Cr^O'OGOO gram. 

i; indlv good results w'crc obtained with smaller quantities of 

;:1- li'lium, 

\i ,vr!;r Ir<'X Works, 


t'LXXMU . — The Atomic Weir/ht of TAhirbim, 

Bv Hfubert Brehetox Baker and Alexander IIutcheon 
Bkxnrtt. 

11 1 : exception to Mcildeleoff’s periodic classificatiou presented by 
;■> dement has led to an enormous amount of work being done on 
siihject during recent years. Since the atomic weight is about 
r .ibove that of iodine, tedlurium appears to fail into a position 
from its congeners, snlplnir and selenium, ^lany hypotheses 
av«’ been olTered to explain the reason of this; Braiincr, who 
■ 'ik'.-d at the problem for six years (Trans., 1889, 55 , 382), believed 
!■ it t 'd'liviiim is not a homogeneous substance, but that ‘At is a 
lixiiue of two elements which cannot be separated by ordinary 
iurnicai means” Did., 4 , G52, ‘priente comirivnlcation). 

■!t (Proc., 1902, 18 , 112) from a consideration of the differences 
1 tlie aiomie weights of the elements in this group from those of 
oir neighbours came to the conclusion that the atomic weight 
t tdlurium should be above that of iodine. Since 1889, no less 
imi .seventeen papers have been published on this subject; in fact, 
' C'kment has had its atomic weight more rigidly scrutinised than 
•I'lirium during this period. 

<hu' own xvork began in 1894, and has been carried on continu- 
'^ly for the last thirteen years. It originated in the discovery 
■ ne of ns (Baker, PliU. Trami., 1888, 179 , 571) that tellurium 
'■lie of the few elements which will burn in dried oxygen. It 
thought that, since the combustion of carbon disulphide con- 
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Uinin^ elmenls ^vhich do not so burn,^nageo^ by , , 
pros Jco of moisture, tcllurinm might prove to bo a i^mpound. fh, 
Lmont ha^ been obtained from several sources, na^^y, b r, 
ll.hpmian tellurium, from West Australian gold ores, from >S n,t:, 
VuiM-icaii copper ores, aud lastly, a specimen prepared by Pr=,f. 
ihvor/fputi Japanese sulphur deposits was used. The purifir.u ; 

,j ih<M*!einent was, in addition to special treatment described later. 
!!,,H|ucte(i ;us follows. The substance was dissolved in aqua n.,- •, 
i.v'*Moratod several times with hydrochloric acid, diluted with 
V ater eontainin" a htHc sulphuric acid, filtered, and saturated wiri; 
.liinhuv dioxirlo. In this way, most of the gold, silver, bisimitli. 
li.ad, iliailiuni, and selenium was removed. After washing aiui 
(Irving, tho finely divided element was fused with sodium ani 
nolassium cyanides in a cunent of coal gas. This operation wa.^ 
n,o.st ( onvenient Iv ean ied on in a porcelain basin covered by anotlur 
l.asin a elay pipe ean ving coal gas being inserted in the 
f.n'r.itd'liv tile tw() lips of the basins. The mass on cooling wa^ in- 
Irndiiced inte a laige llask provided with a reverse filter, a tube IraJ 
in ooal gas, and a lap funnel. Previously boiled water wasa'idM. 
;,inl llie r-d liquid drawn through the filter into a large filddii:: 
l(..t t Ic. I5y drawing a current of air through the solution the tellurium 
wa.s pn- ipitat (d in long, needle-shaped crystals. After very thorcmglfy 
\vashin<q the tellurium was converted into telluric acid by tlie 
artien uf nitric and cbroimc acids. After many recrystallisal ior?. 
the aei<l was dried and heated, the dioxide produced was disodved 
tn kvdrocliloi ie aedd, and the solution reduced eilher by sulphurous 
;u id or by hydrazine liydrate. The element was finally distilled in 
till* pure: t hvdiMgcn ^ditaiuable, prepared by the electrolysis of very 
pure luu'ium hydroxide solution. 


A flf'iti jits lo Se parate TtUiiriuj}} info Tuo Elements. 

I. 

Oil the itvpnlhc.ois that another element is present of higher afouuc 
Wright in the ; ;\mo gi '.'up, a separation might be expected by tliefrao 
I ioiial n vr.a all isa tern ..J the acid. Since sulphuric acid, selenic am. 
and tellurir a('id form a series of increasing insolubility in water, 
I'uc might c.xpcct that the acid formed by the unknown element 
w{,ndd he obtained in the first fractions of the recrystallised telluric 
acid. 

The telluric acid was obtained by two distinct methods. In 
fust method (Berzelius), the element was oxidised by nitric acid to 
which a small quantity of hydrochloric acid was added. The oxide 
wa.' fused witii sodium nitrate, giving a mixture of the normal and 
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t . The Utter is not only insoluble in water and alkalis, 

-lU is not deoompo^ by long boiling with njtw regfU. Th^ Bolution 
I the tellurate was precipitated by barium hydroxide, which had 
n recrvstallised eight times, and the barium tellurate decomposed 
v boiling with defect of dilute sulphuric acid. The solutioii 
f ti lluric acid was fractionally crystallised. 

The second preparation of the acid, which, if the tellurium were 
t mixture, would probably give dilTcrent results, ^vas carried out 
;.v thiO process recommended by Staudeinaicr anoty. 

t'}. I89u, 10 , 189). The element was dissolved in nitric acid, 

,,;.i to the strongly acid solution the equivalent quantity of 
, ;t. hiiiim trioxide was added. After boiling for an hour, the 
I, I'uiic acid crystallised out on standing. The crystals were drained 
, 1 , an asbestos filter, and by washing with alcohol they wore obtained 
free from chronuum nitrate. By recivstallising four times, 

■ cid was obtained in beautiful crystals, free, as far as could be 
; rt.cied by chemical testing, from all impurities. The acid con* 
'..li'S two molecules of water of crystallisation, 

A larg^ number of determinations of the equivalent were made 
j.v heating a weighed quantity of the acid, and weighing the residual 
dmxide. In spite of all precautions, constant results could not bo ob* 
talned, the variation in twenty-six determinations being from 126*8 to 
There is no doubt that in this, as in several other cases of 
r-.ilts containing water of crystallisation, the water is not a truly 
i-rmstaut amount. Twm further methods were attempted in order to 
surmount this ^difficulty. 

The first was to obtain the ratio of TeO.: 0 in the acid. The 
w- lulled acid was contained in a tube of hard glass connected by 
uouiud joint with a small condenser to a Tdpler pump. On heat- 
iii;^ tito acid in the evacuated tube, the oxygen was collected in the 
|i:ui p, the water being condensed on the w'ay, and the gas afterwards 
mn.isurcd in a carefully calibrated gas pipette. The results were 
uiisahsfactory ; however carefully the heating was begun, a little 
'■putting of the acid in the vacuum could not be prevented, and the 
'! ( llmd was abandoned. The second attempt to determine the same 
ratio was to heat the acid in a hard glass tube in a current" of 
iiiiiogen, the oxygen being absorbed in a second tube containing 
1 v'.Miot copper. The results were, however, not constant, and another 
method was employed, which, as far as we can find, has only been 
used once before, in a single determination by Berzelius of the 
'•quivalent of arsenic. The method is a very elegant one, which is 
applicable to many elements which lio on the border line between 
the metals and the non-metals. It consists in weighing a quantity 
d' the oxide in a special tube (Pig. 1), addi^ig highly purified 
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Miljjliur, and packing the two ends of the tube with pure silver ] af, 
The t ube ii weighed again. It is thea filled with dried nitro.,.-: 
.ind the Ifiixtiue lieatod with the smallest flame of an Argaiij 
biirn^ r. The reaction between the sulphur and the oxide begin,-: ,a. 
l.p) , and pfnreeds slowly, being complete in about an hour. TIkj 
• liv'.-r iiiost (dlcctively stops any loss of sulphur vapour, and the lo-v 
in weiglit of the tube is due to sulphur dioxide only, from whu-!i 
p< rc- iitagc of oxygen in the oxide of tellurium is readily calnt. 
!at. tl. The results of the experiments are given below, the weight! 
bf ing ralculated to Yaciutiii standard, and assuming 0 = 16, S = 32 ’'>h 

Fig. 1. 



Fnirfidnui 


Frictiuij, 

I. 

II. 

ill. 

IV, 

V. 

VI, 


ion of Telluric Acid Prepared from Barin 
Tellnrate. (26 grams of acid'used). 


\Vci-Kt of n-1!- 

!i!li t,ik( 

vo-2i:.o 

] ’00702 
1-01510 


Loss ill -weight 
(>ulpliiir dioxide}. 
0 ’00838 
0 •11074 
0’40993 
0’30472 
0-40451 
0-40733 


rerceiitage ol' 
oxygen in TeO;, 
20-055 
20-03-1 
20-046 
20-053 
20-062 
20 '014 
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‘ Crt/!itallis(tfion of Telluric 3 rid Prepared hy Orldising the 


n( 

.rith Nitric and Chromic 

. lnW5 (16 

7 grams of acid used) 


Weight of tell- 

r.o.^s ill wc'ig 

it Ik'iVt titiige nl' 

rni-'U 

I. 

■, 11 . lU'ium liioxilc used. ( 

«ul|iliur diAX 

deV oxygon in ToO-j. 

riit>S;37 


2O-0U5 

!l. 

1-07 $7)2 

0- 13257 

20 0or> 

IK. 

r72t.i27 

0 fllGiit; 

20 052 

iV. 


O'S’927 

■20-D32 

V. 

0'8:5:l3n 

0:;:!4d.5 

20 -0.50 

VI. 

1 ■ 1 5372 

O'UVJSl 

20 -un 

Ml. 

1-6S61S 

0'ti7t>dl 

20-015 

Mil. 

0 -9083 .5 

0-36172 

20-053 


Tii.' ivsiiUs afford no evidence of any separation brought about 
y, the fractional ciystallisalion of telluiio acid. 

I . William Crookes was kind enough to examine spectroscopically 
( .aMi from the first and last fractions of the crystallisation of 
. unc acid, series II. The beautiful spectra which he obtained 

Aved Ihe complete identity of the clement from the two fractions. 

II. 

A second series of experiments on the possible decomposition of 
( linrium was based on the progressive solubility of the barium salts 
1 iho acids, as one descends the series. Barium sulphate is one 
1 tin- most insoluhlo salts known, barium selciiato less so, whilst 
ariutii tcllurato is appreciably soluble in water. If therefore tell- 
riutii contains an element of higher atomic weight in the same 
(he barium salt of its acid ought to bo fairly soluble. In 
>r-l'‘r to test this, a quantity of the purest acirl used in the last 
1 X 1 Lrini( nts was neutralised with very pure barium hydroxide in 
ft '!i'.-!itratc-d solution, a slight excess of the base was then added, 
11 . ■) carbon dioxide passed into (he solution to precipitato any 
irn'tiihined barium hydroxide. The mixture was evaporated to a 
ocill hulk on the water-hatli and filtered. The precipitate was then 
■ i'cl with 3 litres of distilled water, and the hot liquid filtered off. 
'ii-; solution was evaporated, and the crystallised baiium salt thus 
i fained was converted into the acid hy dilute sulphuric ftcid. 
'ins was heated to give the dioxide, and the undissolved barium 
cUurate was treated in the same way. The atomic weight of the 
'ement found in the two specimens of the oxide showed no differ- 
the numbers being: 

i'luiii soluble barium tellurate, 127'60 
insoluble „ „ 127*61. 
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Fractional Bhiillation, ' 

Experiments were made first on the elem^t, which 
fractionallv distilled (1) in a vacuum, (2) in the vr-rj 
pure hydrogen obtained by the electrolysis .of barium hy. 
dioxide f-olution. Tiie different fractions gave the same ainn-,it 
v.v!<dils. The spectra of these fractions were photographed, ard 
iiower] no difference, the large spectroscope bequeathed to 0.^f<.ra 
Lhiiversity by the late Duke of Marlborough being used for tliij 
juiqio.se, Since, liowcver, many known tellurides are volatile wiihout 
(lecoriipi/.silion, it was thought that compounds with negative 
( Iciiioiits or gionps might be tried with advantage. The first sub 
.glance rhosen was etiiyl tellurido, a considerable quantity of this 
Mihstance being prepared by Wohler’s method. These exporime-Bt: 
had to ho ahandoned, however, owing to the unpleasant pliydo- 
if.ginal offeds of the vapour, and the more than repulsive odour 
which worki'is wiih it cuntiact. As our ordinary work during the 
davtimo l^roiighl us into contact with many other persons, it 
h)inid nocessai'v to diooso some less offensive compound. It iitay 
he mmiiioncd that: clothes worn during the preparation of tho mh- 
dance wore left in the open air for a month, and, in spite of tluir 
cxixjsiiio to rain and wind, it was necessary to burn them at the- 
Mid of this period. 

The next .udt.^tanco submitted to fractional distillation w;i.s the- 
(.;ti;ichlnrir!r, The purilied element was treated by pinificil 
chluvimMdit.iinod from pyrolusite and hydrochloric acid. The opera- 
lion \v,i 5 c.'ii ricd on in a glass tube, to the end of which was scaled 
;i >fo-ics of seven bulljs in which the fractions were collected. Since 
clilurine obtained by the method used contains traces of oxygen, it 
was siqipovcd that, as in the case of antimony chloride, some oxy- 
rldorido of tellurium might he found. Before tho distillation, 
ihcrcfori', a current of hydrogen chloride was passed over the heated 
' hloride, and lliis was followed by a current of nitrogen. The mod 
ngiti precautions were taken to avoid the access of moisture. Tho 
tetnuhli'iride thus prepared was almost pure white. The analysis 
(if four fractions was made by dissolving the contents of the bulbs 
Ml tartaric acid sidution, and adding the silver nitrate from a 
weighed quantity of silver prepared by Stasis bisulphite method. 
The precipitation was completed by the addition of i\^/100 silver 
nitrate from a weight burette. The atomic weights were: 
Fraction I. 127*58. 

„ III. 127*60. 

V. 127*64. 

VII. 127*62. 
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the atq^iic weight of tellurium. ^ 

It was thought th^t m spite of the preoaufeions, oxychlo|rid 0 might 
. - have formed jaud uot removed, w raat a series of fractiona- 
, ns of the tetrabromide was performed, since if very pure bromine 
. used there is no difficulty in conducting the preparation and dis- 
‘ nation in complete absence of oxygen. The bromine used was 
?. lined by the method described by Stas, the purified bromine being 
-lillod from purified zinc oxide and potassium bromide. After tho 
; l»:iratioii of the bromide, it was found that the substance could 
!)C distilled without dissociation, even if the temperature is 
k,j,i at the Io\vest possible point. If the temperature is 
^ ' '1 much above the volatilisation point, the vapour breaks up 
. ! h tlie manifestation of a multitude of glowing sparks which com- 
I V fill the tube. Distillation in a vacuum was found also to 
• : , hi< V' dissociation, dibromide being visible in each of the bulbs in 
■; the fractions were collected. In order to get rid of this, a 
nii iit of nitrogen laden with bromine vapour was led through 
i.Li!!)S, and a current of nitrogen alone was passed for some hours 
nuil the issuing gas gave no reaction wiih potassium iodide and 
larch. On analysing the fractions, however, tlie amount of bromine 
nnci was much too high, probably owing to a combination or ab- 
orptioii of bromine by the i)romide. It was therefore thought to 
he advisable to choose another substance free from such complica- 

{ iijiis. 

Friiefional Distillation of the Dioxide . — Considerable difficulty 
was. experienced in distilling this substance. It volatilises only at a 
i> il heat, and at this temperature it was found to attack porcelain 
and platinum. Success was ultimately attained by distillation in a 
'juartz tube heated by a small electriQresistance furnace. The 
■ vide was obtained from recrystallised tSTittio acid. Even quartz 
i-i so much attacked by the heated dioxide that it was not found 
p to obtain a determination from the residue. Hence the com- 
parison was made between the distilled dioxide and a sample of the 
original dioxide used in the experiment. The determinations were 
itiadc by the sulphur method described above. " 

tii’st distilled oxide contained 20‘050 per cent, of oxygen. 

Original „ „ 20-052 „ „ 

if once uo difference is caused by this treatment, 

IV. 

Conversion into Tellurium Hydride. 

Tliore ia a progressive change in stability of the hydrides 
"I this group as the atomic weight increases, the dis- 
oiation of Hydrogen sulphide beginning about 500°, that 
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r,( hvrlro-cn .selenide about 270®, whilst hydrogen tellui;:, 
fli-vof-iatJ af the ordinary temperature. If therefore there i; 
an (•!< inent in Hie same group associated with tellurium, it Wf>?i;.i 
Ih- fxpfftr-d Hiat )(s Iiyil ride would scarcely be formed at any Inn 
vfi V irti.jicraUucs. Ilenoo tellurium prepared from the hydrid.^ 
li-nild 1)0 fr*''-* from anv element in the same group which had 
iKyli- r aToiriir wciglit, 

in I he carli' r stages of the research, a large amount of work 
<]une in ordea' to find a irirdhod of obtaining the hydride of tellurium 
ill ijuanlitv. Diref t syiitlicsis, the decomposition of the.telluri i., 
nf poiassiiim. and magnesium gave very small yields, but the actio;, 
r.i waler on alum ini uni telluride gave rather better results, the 
from 20 grains of tellurium being from 0*1 to 0*3 grnnh 
S-nno 10 grams of the purified clement were accumulated by tliif; 
tedious process in six montlrs, but by the carelessness of a workniroi 
passing (lirougli the laboratory the whole of it was lost. In three 
niontlis more. 0 gi'ams of tellurium were obtained; it was converted 
into telliific a' id hv (dironiic acid, and this after recrystallisatioji 
was (lecni/ipuscd into the dioxide. 

The p. rc<-iitagL‘ of the oxygon in this oxide was found in two ox- 
jM-ritm-nts to 1m“ 'J0 ()i>2 and ‘JO'OoS, thus showing no difference fri.m 
t I m' iiriginal substaiu'o. Further experiments cii a larger scale wrre 
iciiderisi pM^sil)lc liy the discovery by Ernyei of an elect r.;- 
lyiir im-tliod for the jiroduetion of tellurium hydride. A lump of 
purilii d leHui-iiiiii was made the cathode in the electrolysis of dilute 
Milplmric acid, 'riio gas passed through a horizontal tube which 
was hcaird to about l.jtr- in order to decompose the hydride formed, 
1 lu* dcpoMicl {clliiriuin was purified from possible contamination 
ol sulphur by fusimi with sodium and potassium cyanides, and it 
was .hnally (il.^td!ed in a curnmi of hydrogen prepared by fin; 
(doct rolysis of barinm hydroxide. By similarly treating the IHI- 
uiluit! ^\hi(ll was !ctt in the electrolytic vessel, a comparison coiihi 
ot* madi' oil Oct ly of tlie clement which had, and that wdiich had not, 
bri'M couvcrlial ;i‘i!i the hvdrido.''' 

FuMlioso dtierininatinns another method was used for the deter- 
min-uion uf ibo (’ouivaleul. A quantity of the element was 
p'iwdoK'd in an agate mortar and weighed in (he apparatus (Fig. 21 
which was made of Jena glass. Tins was then filled with dried 
tntrogmi, and highly purified bromine (see p. 1855) poured through 


I: i.mK.ij-nu'i.diy knowti that tflluiiuin hydride is poisonous. AH the thi:- 
w vi.t, \un -, 1 }^ \^ith thi.^^.is. wr hr.th siiileivd from severe headaches, although 
b He as was allowed to esc q.o mto the air. On one occa-d-;. 

<■ 0^ - • US udialed by acoiuent, a l.uhble of the gas. It caused a very severe attm’-' 
^ wasaceoinpauied by a low temperature 
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.iiiiwn-out funnel into the upper bulb. The bromine was added 
;t very small quantities at a time to the powdered tellurium iu 
til;.! lower bulb, and the apparatus allowed to stand, well-stoppered, for 
hours. It was then heated to 50° in a specially constructed 
, r I'ath. a current of dried nitrogen being passed through until the 
gas gave no reaction with potassium iodide, showing that the 
vcoss of bromine had been expelled. The nitrogen was displaced 
; y a curreut of dried air and the apparatus was transferred to the 
aianee case. The method has the advantage of simplicity, and 

Fio, ‘A 



avMids any trausfcrcuco from one vessel to another. The Jena glass 
[mjvcd very resistant to bromine, an apparatus wliicli was used for 
dx dcteririinations showing a loss in wciglit of less than O’ 0001 gram 
I'jt the whole period. A similar tube was used as a counterpoise, 
ainl, since the ielrabromidc is somewhat hygroscopic, the tubes were 
iHied with well-ground stoppers. The apparatus was made of as 
glass as could be procured j when empty, it W'oighed 12 grams. 
0 was shown that the tetrabromidc is unaffected by dried air. 

Die results of the determinatious arc given below ; 
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Tellurium Prepared from the Syebide,. ' 



of 

Weight of 

Percentage of 


Wlluiinni. 

tetra bromide. 

teliurium. 

0-G1278 

2‘14&33 

28-508 



1 -99354 

28-525 


0 '511854 

2 09951 

28-523 


0-.W894 

2-03040 

28-514 


O'GtTlG 

1 -91899 

28-527 

(• 

0 

1T8732 

28-517 

T 


1 -99354 

28-628 

8 

O-CGl:! 

rC7025 

28-525 

ic 


1-98597 

28-611 



Mean 

28-619 

The detertninalions made with the tellurium 
alter the hydride had passed off : 

which remaiue- 


WciL^tit of 

Weight of 

Percentage of 

X<-. 

ti'llmliirn. 

lotrahromick*. 

telluriunu 

1. 

o-lt::71 

1-55205 

23-6-24 


1' 111571 

1-46177 

28 -608 



1-77489 

Mean 

23 '515 

28-516 


Ill tlio ca'^c of the tellurium in determinations 7, 8, and 9, Die 
li'lliiriiau iivdride was pa^ised through a tube heated by a wat.r- 
jacket to ;15", and ntily tiie tellurium hydride which sui-vived (his 
uealmcnl was takrii for the source of the tellurium. No difiercuce 
was apjian nt in the tellurium obtained in this way. 

In order to compare ilie results of this method with the met hud 
of heating the dioxide with sulphur, a (quantity of -the tellurium 
Ironi the hvdride was converted into the oxide by heating with 
purilied nitric acid. The residue ^Yas heated to about 450'^ for 
:>eveial days ill ordior to decompose the last traces of the basic nitrate. 
Attempts lo (juicken this operatiou resulted in failure. When, ha' 
instance, the oxiile was moistened with ammonia and hcatcil. u 
iicipuiXHl a grey tint which was not lost by long-continued heating in 
air. 

Antdt/.'us (if Tellurium Dioxide Prepared from Tellnrlum Ilydruk. 



Wri-Ill nf 

boss ill weight 

Percentage of 

S'*', 

tiiuNiilr. 

(siiljiliur dioxide). 

oxygon in TeU< 

1. 

fO-2-217 

0-11050 

20-064 

2. 

u-S(joit7 

0-a-2:3-22 

20 051 

a. 

1 ■■■Jcuoa 

0-52992 

20-053 

4. 

1 -05207 

0 '4 2221 

20-047 

5. 

1-371)13 

0-54969 

20-032 

6. 

0'959.14 

0-38511 

20-048 



Mean 

20-049 
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THE ATOMIC WEIGHT OF TELLURIUM. 

The agreement the twults obtajned by the tvo methods 

jAiisfactory. By^the tefcrabromide method^ the atomic weight 
tr 79’ 95) is 127’601j whilst by the method of reduction by means 
fulphur the atomic weight is 127 ’609. 


Aticmjit to Separate Tellurium hy Fractional FAecirolyFis, 

‘rhc-'C experiments were made at the suggestion of Prof. Abegg and 
!r. P. W. Watkin. 

AV ut 20 grams of the tellurium 'which had been con'verted into 
U hvJride were converted into the tetrabromidc, and this was 
ivt'd in the smallest possible quantity of hydrobromic acid. 
L i.;i; I'on rod, which had been heated to redness in chlorine and 
. , ',v,-died, was placed in a small porous pot and used as the anode, 
. r- tod on a glass triangle in a large platinum dish, which was 
; the cathode. A current of O’l ampere was used, and each 
. 'Jon was the result of about 12 hours’ electrolysis. Tho deposit 
, - ho platiiiuni dish was dissolved by hot concentrated sulphuric 
;i The solution was precipitated by sulphurous acid, washed, 
;t.d, <aiid distilled in hydrogen. 

in the first series of experiments by this method, a higlr atomic 
/ighl (129'02) was obtained from the first fraction. On testing 
i‘ < ;,‘iiabromide, however, it was found to coiitaiii a trace of 
f.liiuun. In subsequent determinations, each fraction was fused 
nil potassium cyanide, the solution of potassium Ulluride filtered 
Cu dccutiiposed by water, and tire resulting tellurium then distilled 
i liydrogcn, . The results wore; 


Series II; 25 grains of tellurium tetrabromidc used. 


tVciglit of 

Weight of 

huvceiitugc of 

Ir.ictiotj. telluruim. 

ictnihrotiiido. 

t'dluruini. 

t. 0-373S2 

1 '31081 

28-519 

••i. 0 -3189 5 

1 '11808 

28-512 

S. 0-48931 

1-71554 

23-522 

4. 0-47156 

1-6,5 401 

23-510 

Series III; 160 grams of tellurium tetrachloride used. 

1 (1). 0'1074S 

1 -42867 

28-523 

^ l2). • 0 '620 13 

2-17449 

28:518 


1 iiough an unfortunate accident, this fractionation could not be 
J'tmued, but the experiments on the first fraction indicate that 
tie was to be hoped for in the way of separation. 



}{AKE}i AND RENNErr: 


hy the Decom'positmn of the Chlorid' ' 
Water. 


(; i tliat closely-alliod elements might besepa^at. 

j,, .-,h t;! Ijv this iM'dliocl. To find out if this were sc. t! 

, , d ;iiji iiii'itiy and ])ismulli chlorides was given to ti; 

fii-ion' -; -a- i kiit^ iji the laboratory at a course of inorganic pr. 
. : SuioLv.liat I'j CUT a.^toii ishmeiit, Mr. Walling, of Magda] 

[\y ,>iHr>-irhd, by cautious addition of water to the iris, 
-lidr-.i, ill old ainiiig a <'Oi]i))lcl.e separation of antimony fr.> 
Tile iiethnfi was then used with tellurium chloride. It 
ih-ai-lil that \i the chhnides of two elements were present. 
j,j< i i|ii(:it nai a^ < .vycliln! ide of tlio one with lower atomic Avoid 
-.•idd. a^ In ill'- uf antimony and bismuth, take place first. 

Ai- an .‘I'l L.oanis i.'i the tetrachloride were dissolved in the iidi> 
K.iiiit nnantity id dilute hydrochloric acid and 50 c.c. of wau 
\u ic ail(b d, The di-lil cloudiness which was first formed develonc- 
!ift<» a pi i ^OjiJiate in tlie {miirso of iwcdve hours. This was filtore 
ij. j<duc,d ov :-uiiniur diexidc, and distilled in hydrogen. TL 
pi.n , ,s was t'cnealed and four fractions were obtained, of rvliic 
lhi-'' iond was bv far the Jarge.st ; 


WhvIu of 

Wiriglit dC tellurium 

iVrceiitaf'o (jf 

n-lhll'iilli;. 

tetnil ifuiiiide. 

tellurium. 


l-.'DQSl 

28-519 


1 ■75207 

28-518 



28-50.5 

u-iaaao 

1-50540 

28-51.5 


i'ftr I ha ^ake I'f romparisoii, wc add two detenninations made wit! 
I■■i]mnlln treni the sulphur deposits in Japan. This was kindh 
hv ib'oi, I'j. Divers, who had himself purified it veiy 
< aivtiilly. It w.cs emly llmught. necessary to redistil it in hydrogen; 


Ja-pdfiese Tdliirimn. 

''■yV-k' "I \\ ciglit of tellurium 
‘^ahu; jiiit!. tetrabntiiiide, 

n>s;!s 2-sinf} 

'ruaiuni 3'341‘);3 


Peroeiiliigti of 
lelluriuui. 
28’511 
28'512 


^ The balance ttsed throughout this research was one of Oertlingb 
K<>.^ 5, made some iwenty-tiN-e years ago. The weights were stand- 
ardiseil among theiiisedves, and the figures given in the paper ate 
tin weights calculated to vacuum standard. The mean of tlu* 
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twc'ij tv-five determinations of the oxygen in tellurium dioxide by 
\hc siilphur method gives the percentage as 20'048, the atomic 
ivcight of tellurium calculated from this (0 = 16) is 127-609. ^ 

The mean of the eighteen determinations of the tellurium in tho 
l. trabromide is 28'518, from which, assuming Br = 79‘96, the atomic 
eight of tellurium is 127-601. Since the latter method is a priori 
^ H- better one, we incline to think that 127*60 is the nearer to 
1 he true constant. 

ijincral Voncluswm . — No dilference could be distinguished in 
tiic atomic weight of tellurium when: 

i 1. Telluric acid, obtained by two distinct nietliods, was fraction- 
fi V cn stallised ; 

■J. Karium tellurate was dissolved in water; 

; o. Tellurium was fractionally distilled; 

! j Tellurium tetrachloride was fractionally distilled; 

>. 'iVlhirium dioxide was fractionally distilled; 
h. Tellurium was converted into the hydride, and fractionally 
h.roniposed ; 

7. Tellurium tetrabromide and tetradiloride w-ero submitted to 
iViiflional electrolysis; 

S. Tellurium tetrachloride was fractionally precipitated by water. 
I'iie atomic weight of telinrium is 127'G0. 

Highly purified tellurium docs not burn in dried oxygen. 

The work was carried on for eight years in the laboratory at 
Dulwich College, S.E., for one year in a private laboratory, and for 
he last four years in the new research laboratory at Christ Church. 

We wish, in conclusion, to express our thanks to Sir William 
f rookes for his examination of the spectrum of the element, to 
brof. Divers for the loan of Japanese tellurium, and to the Com- 
tiiittce of the Research Fund of the Chemical Society for a grant for 
[he pui'cliase of material. 

Oiitiisr Cucjicii, 

Oxfoim, 
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I'M;:; hakku axu bakek; oaseous nitbogek teioxide. 

( ’ L X X J X. —Gaseous 

liy llKiUJLuT BjtEUETON M.A., D.Sc., F.BB^v ai^i' 

^ ' Bakes. ' .5^?/!;,.. 

XmiuatN trioxicle has been shown to exist (Ramsay aiid:^nckn 
Traill, 1S85, 47, 187; Ramsay, Trans., 1890, 57, 690) in the green 
lujuid obtained by the condensation of the gas evolved by tt? 
action of nitric acid on arsenic trioxide. It was found that on 
idlowin" the lir^uid to evaporate, almost complete dissociation tool 
jdace, and the gas consisteu almost entirely of nitrogen peroxide 
anti nitric oxide. The discovery by one of us that traces of moistuie 
were necessary for the dissociation of ammonium chloride (Trans., 
1S9-1 65, GIG), mercurous chloride, and other substances (Trans., 
rji)0, 77, G4G), led us to investigate the question whether, in ilu 
tirietl condilion, nitnjgeii trioxide could be obtained in the gasiou! 
.4 ate. 

Ill onh r ta til.daiii the liquid available for experiment, it wa; 
Dcce^-arv to ^^eal it up in bulbs without contact with atmosplieric 
iiioibtiire. In order lo do this, a series of ten bulbs was blown on a 
tliin eapiliai V 1 iibc tlic outside diameter of which was about 0'5 mm. 
'i’iie end of this tube was sealed to a tube of about 20 c.c. capJicity, 
.iiui Die whdle dried liy heating while a current of dried air was 
drawn lino ugh. A plug of ignited asbestos was placed in llic 
junction rd the capillary and the wide tube, and plugs of redistilled 
[iho.^jdioius pciiloxide introduced. The tube was closed and allowed 
to -slainl for a week to ensure the drying of the internal surface of 
the glass. The uitregen trioxide was prepared by the action of 
nitric acid (sp, gr. 1'3) on arsenic trioxide. The gas was passed 
lii^t through a lung worm tube cooled by ice in order to condense 
any nitric acid cairicrl over. It was then dried by a tube of plios 
plnuus piiitoxide, and condensed in the tube described above, whicli 
was cooled liy pounded ice and calcium chloride. When sufficient 
iitpiid Inul been condcnse<l, a current of nitric oxide, dried by 
pliosphorus peutoxide, w'as bubbled through it for an hour, and tht 
lube sealed. It was left to dry for three weeks. By cooling tin 
bulbs, the liipiid distilled over, and by means of a very fine-pointed 
blow-pipe llarne the capillaries between the bulbs were drawn off 
and the bulbs containing the liquid were washed in distilled watei 
and dried in a desiccator. The sealing off of these bulbs was ai 
operation of extreme delicacy, and reany attempts resulted iu 
failuro. Sealing by means of a fine, red-hot platinum wire was 
but the method left the ends of tlie capillaries so thili that Ihoj 
hui'st wlion the liquid attained the ordinary temperature. 
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Many methods tri^ Wore, a Bj|^afae|K^ of^ the 

iquid couW. hAi Ob^idOT. Potaasium. pddhahganaW, ; polai^um 

o,iide, ammi^a, A^d carbamide solution were all tried^ M re^pnts 
‘ if estimating the oxygen or iii^gen, and failed io giye constant 
•, suits. This was also the case with the ordinary nitrometer method 
, itli mercury and sulphuric acid, the volume of the nitric wade 
volved being always too small. A possible expi ra tion of thd 
iUcr fact is that nitric oxide is not the only gas produced. In 
,]te experiment, the gas was transferred to another nitrometer and 
liowed considerable contraction when treated with alcohol, and 
ijp residue was not all absorbed by ferrous sulphate solution, indi- 
at ing the presence of nitrogen and nitrous oxide. A.direct method 
Ails then resorted to. A weighed bulb of the liquid was introduced 
iiilo a thick-walled Jena glass tube with a piece of glass rod for 
breaking it. In the other end was placed a weighed roll of copper 
enclosed in a thin-walled Jena tube open at both ends. The 
, i ivr tube was then drawn out at each end, filled with dried nitrogen 
>ealed. The bulb was broken and the part of the tube 
r'!iit;uiiiug the copper was heated in an improvised furnace for 
hvilve hours. By breaking the capillary end of the wider ^.tube 
ill a thick-walled indiarubber tube, the excess of nitrogen was made 
to displace water from a wash-bottle into a weighed flask, thus giving 
a rough estimation of the nitrogen in the tri oxide. This estimation 
iiiu^^t always give results which are too low, since the sealing of the 
tube, however carefully done, must heat and expand some of the 
original nitrogen. If it had been possible to use large quantities 
of tlie liquid, the error would have been minimised, but attempts 
to (10 this led to the explosion of the whole. The oxygen was esti- 
mated by the gain in weight of the copper. The results were: 


Weight 

Iiicreaso in 

Percentage 

Percentage 

of liquid. 

weight of copper. 

of nitrogen, 

of oxygen. 

0-0856 

0-0540 

„ 

03 0 

0-1875 

0-1189 

35 '1 

63-4 

0-1076 

- 0-0667 

33-8 

62-1 

0-0937 

0-05980 

33-9 

63-8 

0-1145 

0-0722 

34-7 ' 

63-1^ 


The mean percentage of oxygen is 63*08, that calculated for NA 
is 63*17. 2 3 

It) order to show that the deficiency of nitrogen is really cahsed 
as stated above, and not by the presence of dissolved phosphorus 
Pyiitoxide, a large quantity of the liquid was dissolved in cooled 
udvic acid, but this produced no colour with ammonium molybdate. 

liquid also evaporated in air without leaving any residue. Its 
^■^Juposition therefore co^esponds to the formula NgOg, 

6 11 2 



i;AKKi: AND BAKEU: GASEOUS NlTROOE?J TRlOXlDE. 

in or^l-r to determine the density of the gas evolved by tb? 
^v;inor<iiion of the liquid, weighed bulbs were broken in a Ln .gp, 
nih -rnol.r ovi-r puriued and dried mercury. The breaking of it, 
hu;h v.as eir.-c.tvd by the pressure of a long glass rod which 

an ititiiarubber stopper at the bottom of the nitronat^r. 
'rise ca:, has very Httle effect on dried mercury. The follo\vinc 
i, -nU i were obtained by this method : 

of di ying 
i.f ov>-r ]ilios|ilH.>tns 

1...,;;'"! 11.. . I. ).« jiLiiMih’, Terii})!'iiitme. Picssure. Density. 

] a days l.V" 770 min, 43 -:j 

w O- il'TI ‘j 7 i-1 747 5, 43*G 

.y 13 ,1 13 768 ,, 48 -C 


(Jii adding I ..iiicL tiii'ated sulphuric acid to the gas, solution look 
)d;n.'C. so ra])idly that tlie rush of the mercury up the tube couH 
not be bdio'.vid by fhc eye, and the impact of the metal against 
the t^sp of ilic tube threatened its destruction. This observatiac 
imikf i! <h'.ir that the gas docs not contain a mixture of nitroffti] 
piM<i\i(h- and iiilrie oxide, which is shown by experiment to undergo 
only a c uiip.'tral ively .slow absorption by sulphuric acid. 

Otb' 1 dni ci nil nations of the density of the gas were made in a 
sjiK ial f-iMii (,i V, Alcyer's apparatus, which has been described bv 
• juc of ii.s (Tran.'-., 1900, 77, 047). The weighed bulb of liquid 
was placed at the Ijoltoin of the cylindrical bulb of the apparatui 
and tliL- luuvjbjr glass spoon was used to support a -piece of heavv 
gbi'-s nal. On luniing tlie spoon, the rod dropped on to the bulli, 
.s>t libriat ing the liquid. In order that the rod should hit the bulb, 


it was l-uMKl ntcv.sary to seal a perforated glass tube inside ih 
afiparaUns to cut as a guide. The apparatus was dried by heating 
wliile a niiniuit of nitrogen was passed through. The sealed tube 
wliioh r-nii. d the sio|jper of the apparatus contained phosphorus 
p*.:nt'i.vidc', and the e,\it tube, which was connected with a eas 
uHsiuiniig ^apparatus, was iillcd with the same substance. The 
i-t (lie apjj.natus l)y the phosphorus pentoxide was continued 
t tnnV.i wiijiiig taan.'il^ as .vhgwn table on page 1S65. 

Ihi dt iibjt \ e.f undissociuted is 38, and hence the gas 

I'.Ti V must contain a higher polymeride, 

1 In ui ( \ i 4 O 1 ;, n.u-ro.-.ponding to the analogous oxides of phosphorm 
^ noticed that there is a large variation in 

."b"' and it should be 

.iiibi'- .III'” ■■ ' V ■' P 

triiii M-ai*''' '""i' **'*' ■W'liich was condensed at (lill'mai 

drj m contact wuh the phosphorus pento.ide. We hope that « 



PAKER and BAKER; GASEOUS NITROGEX TRIOXIDE. 1865 


TiTne of drying 
of the vapour 



Weight 

density apparatus 


Pressure 


X'l. 

of liquid. 

111 days, lemperature. 

iu mm. 

Density. 

1 . 

0*0649 

23 

22'* 

768 

38 1 


0 0593 

4 

21 

744 

38*4 

a. 

0*0241 

14 

22 

702 

41*5 

4 . 

0*0487 

6 

20 

73,5 

42*0 


0*0160 

0 

13 

756 

42*1 

6 . 

0*090*2 

20 

18 

757 

42*8 

- 

0*0452 

6 

22 

715 

42 -S 


0*0382 

14 

20 

744 

49*0 


0*1034 

8 

18 

756 

49*3 

, 1 , 

0*0299 

28 

21 

742 

57*0 


0*1475 

22 

17 

802 

59*2 


0*0493 

7 

18 

739 

59*8 

■{. 

0*0134 

33 

60 

613 

62**2 


iiiav bo possible by drying the liquid at a lower temperature to 
, I. tain the higher polymeride in a pure condition. 

hi order to compare the behaviour of the dried and undried liquid, 
tiic same apparatus was used for determining the density of the 
■ iipiid which had been contaminated by a trace of moisture. This 
was effected by opening the capillary of the bulb, immersed in a 
fivc/.iiig mixture, for a few seconds and then sealing it up. The 
first difference noted during the density determination was that 
liie boiling liquid rapidly lost its green colour, leaving a yellow 
li'tuid which then disappeared, whilst with the dried liquid there 
was no change in colour as it boiled away. The density given by 
iliis moist liquid was 28’2, the temperature being 22^. If it is cal- 
culated what density would be given by N 2 O 3 breaking up into 
X.U^, XOo, and NO at 22°, a density of 27‘8 is found, so that in 
pi'cseuce of a mere trace of nioisturo practically complete dissocia- 
tion of the liquid takes place. 

8 ()iiie determinations of the molecular weight by the lowering 
-►f the freezing point of purified and dried benzene were made, to 
>oe if at the temperature of 4° and iu solution the higher polymeride 
would be in a more concentrated state. This was not found to bo 
I lie case. Two bulbs from the same preparation were used in the 
i:rd case, and one from another preparation in the second. 

I. ('<) 0T364 of liquid in 10'2 of benzene gave depression 0 * 8 °. 

AI.\V.=:83. 

( 6 ) 0*0455 of liquid in 10*3 of benzene gave depression 0*26°. 
M.W. = 83*2. 

II. 0*0627 of liquid in 10*8 of benzene gave depression 0*29°. 
M.W.=^95. 

In these experiments, the benzene was dried over distilled phos- 
phorus pentoxide, and care was taken that the thermometer and the 
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Oihe ’n which the experiment^was done were as dri^ 

ir, a similar extent. The dried beioene trat qiW bj 

'hrt driefi tri oxide. After a very short exposure' fe nidrtrair, 
.solution lo:.t its green colour, at the aame time giving o£f nitrii 
. V’do ofFervescenre, leaving a yellow solution of nitrogen 

' We hope in a future confmunication to desenbe the physical ais. 

- hf.;tj)ca! jDroperties of nitrogen trioxide. Its specific gravity i- 
ih( of liquid is about Ml. The liquid has a green colour a 
ilie ordinary Lemporatine, but, when cooled to -2® or below, th 
f..huu fhani^os to a deep indigo-blue. The liquid shows no signs o* 
iVf-ziiig in a nii.xf uro of .solid carbon dioxide and ether at ^81°, but 
in liqtiid air it fr.rnjs very deep blue crystals. It is very little, if at 
all, ^olulile in wjiler, When a bulb is broken under ice-water, the 
liquid .sinks (o the hot lorn of the vessel, giving of! nitric oxide and 
nitrogen peroxide, the latter dissolving in the water. The gas is 
very solulile nideeil in mneentrated sulphuric acid. 


Addendum^. 

In order to ascertain if similar polymerisation takes place with 
nitric ovcifie and carbon monoxide, these gases were introduced into 
tubci containing phosphorus pentoxido, which were connected with 
iiianometcrs. The tubes \Yere then cooled with liquid air, so that 
tlie liqnciitd gases w'cre in contact with the drying agent. The 
drying at the low temperature was continued for four days. On re* 
gaining the ordinary temperature, the gases showed no change in 
vt.Iuntc, .so that in these circumstances no polymerisation takes place. 

The work has been done in the new research laboratory at Christ 
t'hurcli. 

t'liiusr 

Onhiuu. 


i'hXXX. 7’Ar Decomposition of Hypionitrous Acid in 
Presence ef Mineral Acids. 

By pR.Avn.L.y Cuaxdjia Kay and Atul Chandea Ganguli. 

lIvpoNiTKOi s acid lias been isolated by Hantzsch and Kaufmann, who 
have also de>cribcd .‘<ome of its important properties and its decom- 
position products {An7iatefi, 1896, 292, 317). In continuation of our 
uoi k on the decomposition of silver and mercurous hyponitrites we 
li i\e lecently studied the action of mineral acids on these sails at the 
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„ljnaiy temperature, namely, 25— 

X ^nitrous acid which » set fr^ decomf^ 
^ t lie two equations: 

2EN0-Ha0 + N20 . . 

5 HNO aHjO +HNO 3 4- 2 N 2 


I|i be ^hown that the 


(1) 

( 2 ) 


silver llyponUrite and NitriCt HydrocfiloriCf and Sulphuric Acids. 

\feihod of Experiment. — In order to avoid unnecessary repetition 
det iils of experiments will be given here once for all. The 
Miwtuice was weighed in a tube, and another tube, much narrower 
1 ; uiieter, and containing from 1 to 2 c.c. of dilute nitric acid, was 
1 c<l in it. The apparatus, after exhaustion by means of a Sprengel 
nip was gently tilted so as to bring the salt and the acid into 
with each other. Brisk effervescence at once sot in. The 
, ,ns product which was found to be free from nitric oxide was 
liv-ed in the following manner. It was repeatedly shaken up with 
ip water,* changing tlie water if necessary, until no move absorption 
,.)k place. The remaining gas which was unaffected by alkaline 
,vio<Mllate was taken to be nitrogen. The residue in the tube did 
!,{, respond to Kessler’s or Fehling's solution and was thus absolutely 
ree from ammonia and hydroxylamino. It was also found to be free 
lutn iiitiite. The amount of nitrate in it was estimated by making it 
in to a given volume and treating an aliquot portion by the Orum- 
M aiikland method. An example will make the point clear. Let us 
v<uni6 that the first reaction which set free hyponitrous acid was 


rtording to the equation : 

5AgN0 + 5IlN0g = 5AgN03 + 5HN0 ... (1) 

Iii.l that the second reaction which gave rise de novo to nitric acid was 
.hilt conforming to : 

5HK0 = HN 03 + 2H20 + 2N2 (2). 


In the experiment in question 1 c.c. of dilute nitric acid was used. 
Vs a blank test, 1 c.c. of this acid was made up to 20 c.c., of wjiich 
c.c. again gave 3 '9 c.c. of nitric oxide. The residual product was 
iiso made up to the same bulk (20 c.c.) and 1 c.c. of it yielded 4’1 c.c. 
'f nitric oxide. The difference was 0*2 c.c. of nitric oxide. Now 
iJO X 0'2) c.c. or 4 c.c. was the total amount of nitric oxide and half of 
t, namely, 2 c.c., as nitrogen, represented the nitric acid generated 
iccording to the equation (2). The free nitrogen which was measured 
la ording to the jtrocess described above was actually found to be 

Tliat ia, with water saturated with respect to nitrogen at the ordinary tempera- 
and prcssiii’p. By blank exj»enments we have satisfied ourselves that it is a 
tivly trustworthy method of estimating the proportion of nitrons oxide and nitrogen 
u a mixture of two gases. 
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rc. lit tlii' same temperature and pressure; hence the rati.M.i 
in mtrieai'id to t.itrogen in the free condition was as I ; j 
tlj.Niitirnr iiydrx'blonc: acid was used no blank experimei,t 

\..i . /ifcc-sary.^ 

(h'.'-oinjmitioii of Silvtr ]Ii/ponitrite. 

(.■n W’dh n'drk achf (1 c.c. = 0-179 gram of HISTOg). 

i;.!,!.. I. O'lT^ i ‘.nivf U-o c.c. N as such, 2-88 c.c. N as HNO,, ;ii„] 
•J i) c.f. X ,T» : ] ;) = 760 ram. 

j| . „()-i(ji0 pive 0*1 ex*. N as suc)i, 1*5 c.c. N as HNOg, at4 
1 Tl c.<‘. N.:< > ; t 25 ' : p = 760 mm. 
i|[,— f) l21H .S‘2 c.c. N a.s such, 2-05 c.c. N as HNO , ar,:] 
] ■?, c.c. X.,< > ; I = 27^; = 760 mm. 

II.] W'iih h'i'horUuric acid (1 c.c. -*-0*153 grain of HCl). 

Kvjit, I. 'ciivc l:>-i c.c, N as such, 3-4 c.c. N as HNO., aiiil 

.‘)'l c.c, .\.,0 ; ; - 26*; ;j= 760 nun. 

{,-1 Will! snI i>hiit-k acid {1 c.c. = 0'366 gram of H 2 SO^). 

!'!\|)i. [, 0-17 c:!V(‘ W’l c.c. N as such, 1*3 c.c. N as HNOg,,and 8-7 cc. 

X.t ) ; t - 27 ; p -~ 760 mni, 

Ivvpt. 1 1. n-l [:> u;ive 1-8 c.c. \ as .such, 1'2 c.c. N as HNO^, ami 
I c.c. \,,() ; i ■ 31\; /) = 760 mm. 

The ic.Mth-'. of I hc.so o.Kperimeiits are tabulated below ; the 
<lcii(itc |>ci cen! agc.s : 


Wi<!; i 

lini- a-i i 





\... ..f 

X 

X 

X 

Total 

Total 

i'.j-t. 

a^-n-h. 

,is llXCh,, 

as X,0. 

hi fmuid. 

N (tbeuty 

!. 

7 J.'i 

1 si 

1 

10-82 

10-14 

li. 

''■7:1 

1 

2 -Ot) 

10-46 


!!(. 

ruj 

1 

1-18 

10-49 

,, 

Willi ! 

! v-h,' < h!' 1 

i'a.'M : 




1. 

c, 

171 

I'Gl 

10-30 

10-M 

Wiih < 

ilplmri.' 

.•hi ; 




h 

;5-;;v 

o-r, 

mTO 

9'94 

lO-M 

II 


1 •!:; 

-1'58 

10-23 



It Jiiay 1 h- iiiitcd In iv that as tlto (.‘nun-Fraiihlairl method- is not satisfactory in 
u\ a dilotmh- til- nitric aci.l iti this case was tested by Pelouze’s met!i-.h 
I J lie j^ascs wr i'c always uH'u.'Ut'i.rl itj |]n;. moist state. 
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\l. : C(irous Hypotixtrite arid NiiriCy Sulphuric^ and Hydrochloric Acids 

('j:C* method of experiment was the ^^aIne as described before, and ro 
prefatory remarks are called for. The only point to bear in 
,1 is that a solution of mercurous hyponitrite in dilute nitric acid 
. iri goes slow dissociation ; thus: HgolNO), = Hg + Hg(N 0 ) 2 . 

1 ' ;i( id was very dilute and as the reaction was completed in a few 
. ;t.utcs there was no appreciable disturbance due to secondary re 
namely, interaction befc.veen metallic mercury and excess of 
citric acid. 

Decomposition of Mercurous Hyponitrite. 

(n) With nitric acid. 

iivj.i. I.-— O' 197 gave C'd c.c. N as sucl), IhS c.c. N as UNO., and 
I'O c.c. N 2 O ; t = 28'^ ; p — 760 mm. 

(b) With hydrochloric (icid. 

llNpl. L— 01115 gave 4 0 c.c, N as stich, 10 c.c. N as HNO 3 , and 
]'6 c.c. p = 760 mra. 

Kxpt. U.— 0‘25gave 9-3 c.c. N as such, 2-:]3 c.c. N as HNO 3 . and 
3‘4 c.c. j r - 39^ ; p = 760 min. 

(c) With sulphuric acid. 

Kxpt. I.— 0-1955 gave 2 8 c.c. N as sucli, 07 c.c. N as ItNOg, and 
5'2 c.c, N^.O ; t ^ 25^ ; = 760 mm. 

'llie I'C.sults are presented below in percentages in a tabulated 

fiiriii : 

('1. IVith nitric acid : 


No. of 

N 

N 

'rctal 

Total 

c\|it. N as such. 

as UNO.. 

as N.p. 

N hnnul. 

N (theory). 

1. 3-55 

0-89 ' 

0'5(j 

5-0 

6-09 ' 

With liydrochlorio acid : 

I. 3’7H 0-94 

1'51 

G-il 

0-09 

, II. 4 05 

I-Ol 

1-05 

t)-ll 


With .sulphuric acid : 

I. 1-60 

0-4 

2-98 

4-98 

C09 


N'TI-;.— The jireparuliou and aiial}’sis of the samples nf salts made use of in the 
■ ; • niiK-nts recorded iu the above tables have been given at length in the ptevious 
oil “ Mercurous Hyponitrite " and “'The Deeoinpo.sition of Mercurous and 
^ h' !■ flyponitrites by Heat" (this vol., pp. U04, i:J99), 
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Discussion of 

]t \vill hf seen that silver hyponitrite by reaction wifcb'tte thr^ 
;iY.ids -ives almost the theoretical yield of diyponitrbua 
whi^'ij up into nitrous oxide, nitrogen, and nitric acid, 

Xrri.nliti'^ lo if-tritzsch and Kaufraann, ammonia and nitrous acifi art 
1’iua‘f' Hi*’ dcf‘ fuipo.^^it ion products of hyponitrous acid, but 
! . itain K.ndition.s they failed to detect either of these, obtaiuii,, 
in^tciid tnues of nil l it; acid, as, for instance, when they allowe«l 
l,v[>or)in'<tu:-t M'v\ to ivinain for twenty-four hours in contact with a fevf 
,ho[is(>f liyili-ncliidiic arid, As these chemists contented themselv?,; 
uifh [s-ovin-, innvly .pialitatively, the existence of nitric acid, -h^j 
(.iToneouslv "'MiduAd that it was derived from the oxidation of nitrous 
f [jj ilie following three sets of reactions are strirtly 

coiiipiirahlc : 

OifNO : nXO.^-f 2 N 2 + 2 H,p,t 

;]Krl(>= KCIO3 + 2KCI, 

-2l l ,PO,- l h,P<)4 + PH3. 

\V)j(ai rlilonm; is pa.-^ed into a hot concentrated solution of potassiuai 
liv«lt<*.vi.!t', the }iV|iocldorite wldch may be taken to be potentially 
f.inncii 111- oiico pa-cs into compounds which are stable under the 
exi ting eniiilitioii.^ Ifypopho.sphorons acid, again, ia only stable at a 
hov ; on being heated it gives rise to phosphoric acid lunl 

pho^pliim*. Ill fliC'O two instances the oxidation does not stop short 
at, the intia'iiioiliale f^tage of chlorite or phosphite. 

One ivniarlc iblc feature i.s the behaviour of sulphuric acid, which 
invariahiv ensma'sa larger yield of nitrous oxide. It is evident (hat 
the pr.senee of mineral a(‘ids ha.s a specific directive influence in 
dftn mining tin- (■mu, 'C which the reaction follows. 

As rcgard.s nicrcui ous hyponitrite, the mechanism of the reaction is 
■ tibslantiiilly the simo as with its .silver analogue. It is noteworthy, 
ImwHver, !li;it the d(‘coniposition of this salt by means of sulphuric 
■and nitric acids iievor complete. In other words, silver hyponitrite 
is dooomp'osed witli oiiual readiness by both the oxygen and haloid 
acids, hut the mercuroa-^ salt only by the latter. 

ClIF.MIi'.M. bMini: \ Tu:;V, 

PaF.SinKNCY ioLT.KO!', CALCUri'A. 

“Son lorn S:d[o‘lo]>;mrii .'iluroli Oxvdation dcr Salpetrigen Saure entstandonl, 

A‘.a at., m. 

t Tlinm liA'j .slinwn th:it an aqueous solution of hyponitrous acid is din-illy 
ovidtM'd t(» nitric .'icid liy iiicaiw of poUi'isiinn permanganate. The three in.stmui'S 
citoi] alKive are, ho«'./vor, these of autoxidution and reduction, ^ 
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[ \xXI. C&iitphutionstothe ChtmiMry of the Terpenes, 

Part //. The Oxidation of Limonii^ie loith Chromyl 

Chloride, 

By George Gerald Henderson. 

in action of chromyl chloride on limonene is 'riolenfc, but when 
-leiatetl by dissolving each of these substances in a large quantity 
■ f iibon disulphide it results in the formation of a solid additive 
Ci,)H|j,^.2Cr02Cl2. This compound is decomposed by water 
‘1. involution of heat, chromic chloride passing into solution, and a 
roun. <hly liquid, together with a quantity of resinous matter, 

•>■ ir;diu". When the liquid oxidation product is purihed by distilla- 
j,'.-; hi a current of steam, a further quantity of resinous matter is 
;• in the distilling flask, and a yellow oil passes over. This oil 
. i.i titis at least three substances ; an aldehyde, a ketono, and a 
n’uillor quantity of some chlorinated oxidation product, which, 
nvt'vor, on account of its instability, could not be isolated. The 
h{(:hij<hi which was separated by conversion into the 

r\stalline compound which it forms with sodium hydrogen sulphite, 

- ;i colourless, oily liquid with a strong odour. It is unsaturated, 
n<! on exposure to air it undergoes oxidation to a crystalline acidy 
Uj.O,,. The silver salt of the acid crystallises from water, in which 
t is sparingly soluble, in white needles. When the aldehyde is 
ixiilised by heating with dilute nitric acid, it docs not yield the acid 
but is converted into jo-tohiic acid. ^-Toluic acid is also the 
u’incipal product obtained w)\en the aldehyde is oxidised with a dilute 
iohition of potassium permanganate. The semicarhazone of ;fhe aldehyde 
crystallises from methyl alcohol in glistening leaflets. The hetoney 
t'Jf, .U, whiclt is the main constituent of the oxidation product, is an 
^i]vli([uid with a faint yellow colour and a characteristic odour. It is 
arisaturated. semicarhazone c\i the ketone crystallises from methyl 
ileoliol in lustrous prisms, which contain one molecule of methyl alcohol, 
tnd which effloresce quickly when exposed to air, yielding a white 
[••nvder. When heated with ammonium formate, the ketone i.s converted 
into the formyl derivative of an amine, The amine is a 

:<']'iur|e.ss liquid with a disagreeable odour, and is almost insoluble in 
w.iter. Its hydrochloride and sulphate are deliquescent, and are 
f xiremely easily soluble in water or alcohol j its platiniehloridey which 
spiU'iugly soluble, forms brownish-yellow crystals. 

Unfortunately, the fields are very small, and the quantities of the 
a'lhbyde and tlhe ketone hitherto obtained have not permitted of 
full examination of these substances. However, enough has been 
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.ioi,e l<» tliftt, im<ler suitable conditions, limonene behaves .viri, 
< hrom\ i r >iMularly to pinene (Trans., 1903, 83, 1299), at ; ,ac 5 
!i, fit tli.fC flui additive compound which is formed ironi 

,.:ii }( f.f fi.f. hMlr.>(‘urboii« is decomposed by water with the formation, 
if! .a h -d‘ :iii aideliyde, a ketone, and a product containii^o 
, ijMfi*-* U' a- oxygen. It is intended to continue the invesjira. 

' <,f dii' I- -iibhlarn'es. 

KXP niUMENTAL. 

Oj/xhiflo,! of fhd Ilydrocarhon, 

Ter dif' lir>t fixidati ni e. ; erimonts, i-limonene (dipentene) wa, 
pirp LK'd fi 'jni oil of bitter orange. The oil was agitated with aqueous 
^odium rat bt‘j::itf arid tlien with water, dried, and distilled. The 
pofiion wliicli di tillf lar 171 — 178" was mixed with half its vohitne 
Ilf gl.irial acid, anil dry liydvogcn chloride was passed slowly 

Mv. r dio mixhit'c. uliich was kept cool with ice, and was shaken at 
intcf\-.il--. .\fror sonic days the mixture solidified ; water was added, 
anti the crvdailinc ilipciitciio dihyJrochlorido which separated was 
col!«-i-tc.! at.d jaii'iilcil by solution in a small quantity of alcohol and 
pr:-cipi!at lori with water. A mixture of the dihydrochlorido wiili .an 
cjiial wci;/Ii|. (if ;uihyili'o!;> sodium acetate and twice its weiglit of 
gl tcitl acede acid was boiled under a rellux condenser for half an 
li'tiir, :uid die libi-iatoil hydrocarbon was then distilled off with a 
ciiriciit of stc;iin. 'I'hc iiiipiiro hydrocarbon wa.s collected, boiled for 
souit! tiiiii' moh'i' a rellux condenser with dilute aqueous potassium 
iivdroxidi*. (bduillcd oviu- witli steam, dried, and fractionated. Almost 
the wliih; (if it distillt'd at 17o — L76'b In later experiments, 
<nim(.in t!t>, ii 1 -,o pn.’p.'ii'c'.l iVoui oil of bitter orange, avas used. The 
oil ^w!-; .vliakcii wuh a ’ulution of sodium carbonate, distilled in a 
ciiirciil h} stciii!^ Collected, dried, and finally fractionated with tlie 
aid (i| a " pear’ -di! bisid. In this w'ay, a large fraction was obtained 
■xhich b-i!.'d c.ai^t.'iiidy at 175--176b 

Hit' iixid.it ii)!i et tiie liinonotic was effected in a similar manner to 
tiia!- ol pinciic V ](j solution of chromyl chloride 

U miU>.) Ill p,irv, dry c.irlion disul[diide was added slowly to a similar 
•"b.itidii ot ( 1 iiu)],), iji 0 ila.sk containing the latter being 

ciM.i,.({ wiili !c.‘-watcr and con.siantly shaken. The dark brown 
pnaupitatc \vb:>‘h slowly settled was collected, wa.shed with carbon 
di>ulpliid,‘. and while .still i!ii.xed with some of that liquid, witli wliifb 
it forms a pasty mass, thrown in small quantities at a time into ice* 
ruid tt. iter, the mi.xture being well shaken after each addition. A 
little sulpluu'uus acid was added to the water, in order to reduce any 
I Ini'tinV .mid nhich might be foniicd during the decoin position of the 
.yiditi\o pioduet, When the action was completed, the oxidaiioQ 
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L-Iuct was extracted means of carbon disulphide; a considerable 
[luntity of a brown, resinous substance was left undissolved. The 
k.fboD disulphide solution was well washed with water and dried with 
; i, iiim chloride, and, after removal of the solvent, the brown, oily 
-..-.iHue was purified by distillatiou with steam. ^lore resinous 
(tier was left in the distilling flask, and the clear, yellow oil which 
■ t-d over was separated from the water by means of ether. 

Die additive compound, UjoHjg,30rO,,Cl.^, which is formed by the 
V ion of chromyl chloride on liinonene, is, when dry, a powder of a 
;M.-)is-h-brown colour, which on heating evolves hydrogen chloride. 
[in exposure to the air, it quickly begins to absorb moisture and 
[ . liocompose, and it reacts at once with water, yielding a viscous, 
hiown liquid insoluble in water, a quantity of resinous matter 
iii-t)luble in carbon disulphide, and a solution containing chromic 
rl.loiiJe and usually a little chromic acid. 


Preparation of the Aldehyde, 

Tjio ethereal solution of the purified oxid.ition product was con- 
•.■ittr.Lted to small bulk, and shaken with a freshly-prepared saturated 
-jlution of sodium hydrogen sulphite. The additive compound, 
('i^lfj^OtXaliSOg, which slowly separated in sm ill, shining crystals, 
was collected and washed with alcohol and with cthci-, and the 
ethereal solution of the residual oil was again shaken with a fresh 
quantity of the bisulphite solution. This process was repeated until 
no more crystals formed, even after a period of several days, when it 
was considered that the aldehyde was completely removed from the 
original solution. The purified bisulphite compound was mixed with 
; aqsjoons sodium carbonate, and the liberated aldehyde was distilled 
[ uii in a current of steam and extracted from the distillate with other, 
f'iiic ethereal solution was dried with calcium chloride, and, after 
iviiioval of the ether, the aldehyde was puiiticd by fractional distilla- 
tion under diminished pressure in a current of dry carbon dioxide. 
From the filtrates obtained during the preparation and purification of 
the bisulphite compound, which is fairly readily soluble in water and 
in alcohol, a further quantity of less pure aldehyde was obtained, after 
loiuovalof the ether and alcohol, by addition of sodium carbonate and 
distillation with steam. 

1 lie thus obtained from limonene is an almost colourless, 

oily liquid with a strong, peculiar odour. It is practically insoluble 
in water, but dissolves fieely in alcohol or etlier ; it boils at 221 — 222“ 
ntider a pressure of 755 mm. It sho^vs the characteristic reactions 
of aldehydes, giving a crystalline bisulphite compound, reducing 
auitaoDiacal solutions of silver salts, restoring the colour to magenta 
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,l.u«l«rii*i with sulphurous acia, and ibroung » se 

...rbuzoue. It is unsaturakd, as it at ODre.?ttnit«a^ _wah.:»l)roD.i,e 
ilLulvtiU in ilry chloroform, yielding an unsEjftle additiYe oompoui:.], 
which miit klydK'ornporiOi^ and evolves hydrogen bromide. ’ It under- 
o'.i.litimi wlien exposed to the air. The results of 'sevd id 
> jtdntfd t.> the lorroula 

' ’ The s^ml^-'<rhn::one uf the aldehyde, prepaid 

the u^u:d jiiunnet , cryst'\lli>es in small, lustrous leaflets which ie,dt 
i( !5h -lo7 . H is fairly readily soluble in cold, easily so in liot 

KIC Uivl alc<jhol ; 

(j-1021 cave 17 H c.c. of nitrogen at 19° and 765 mm. N = 20-6. 

c.c. „ „ ‘^0" ,, 765 mm. N = 20‘7. 

r'|.H,,ON,, reijuires N = 20*3 per cent. 

rrcjiriratioti oj the Acid, 

When exi-^ioil to the air, the aldehyde was gradually converiul 
throfodi oxithitioii into a soft, semicrystalline mttss. This was wariued 
with a .s'lulioii of sijiiiiun carbonate, and the solution was extracti-d 
t-veia! tiiiK ' witli Lthcr, in oi'dei to rouiovG unchanged aldehyde, mid 
then :u'idii!c(i. Tiic arid, wliirh separated in an oily state, was 
cxlrrn-tcd hv iiiraii^ of (thrr, and, after removal of the ether, was 
purified by repeated rryslallisations from slightly diluted meliiy! 
alcohob 'I'hc pi<', c-s of pmifiration was troublesome on account of tin; 
leiideiiry c,f the uccY to separate in an oily state, but it was finally 
uhtaincd 111 >u):ill, (■^'lourles■^ crystals wlnclr melt at 172°. It is Vt-ry 
readily sohiMc in ahobo! and in ether, hut practically insoluble 
in water, and it i- htrdly, if at all, volatile in a current of steam. 

’Ihe ipjanlily of ihe purifiod acid available being too small fui 
analysis, it was ion verted into the .diver salt, CjoHjgO^Ag. This >ait 
was precipitated from a .solution of the ammonium salt as a wliite. 
i rystalline pow-lm, and was purified by crystallisation fiTim water, 
from which it sc['aratcs in small, white prisms. It is fairly readily 
soluble in iiot, but sparingly so in cold, water : 

(v; 127S gave o lg'.ii: Ag. Ag-39*4. 

hAg requires Ag = 39'6 per cent. 

When the nldobyde is boiled for some time with dilute nitric acth 
it is oxiiliscd to an acid difierent frpm that just described. This acid, 
after pnrifie.itiVin by cry.>itailisation from light petroleum,, melts at 
178'. It separates from aqueous solution in small, colourless ueedb-s. 
U dissolvois very easily in alcohol or other, fairly readily in hot wat^r, 
and very sparingly in hot light petroleum, and it volatilises, although 
rather s^lowly, in a emrent of steam. It is saturated, since it does 
reduce pota'istimii pennnnganate and does not form an additive c“' • 
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pouiul with browM. ^ these 

[^,ry closely identity with I^Jatter waft- 

^tabiisbed by analyte^ ^ the add itself and of its diver ; 

ii l 592 ^ave 0*41 li OOj and 0 0886 HjO. 0*70 5 ; fl=6‘2, _ 
CgHgOj requires 0*70 6 ; H*5-9 per cent. 

The silver salt was obtained as a white, crystalline precipitate, which 
..is thoroughly washed and dried : 

0-31'92 gave 0'1770 Ag, Ag = 44*3. 

CgH^O., Ag requires Ag — 44*4 per cent. 

If the aldeljyde is oxidised with a 2 per cent, solution of potassium 
j t tiu;uigauate, the chief product, even in the cold, is again /^-toluic 
. :■} but if a considerably more diiuto solution of the reagent is 
^jjiployed, some of the acid, OjoHj^O^, is also obtained. It is evident 
• n t* ibis acid is easily converted into^j-toluic acid by oxidation. 


Prtparation of the Ktlone^ Cgll^oO. 

The ethereal solution of the oxidation products of liiuonene, from 
wliU'h the aldehyde had been removed as described above, was washed 
with a solution of sodium carbonate and then w’ith water, dried, and 
heated until the ether was removed. Preliminary examination of the 
uilv residue showed that, in addition to the ketone, it contained 
a smaller quantity of a chlorinated substance. It was found impossible 
!<) isolate tlie latter, becauso treatment of the mixture with solvents 
-lid not effect a separation, whilst on distillation, even when the 
pr<‘s.'.ure was reduced to 15 mm., it began to decompose with liberation 
ut water and hydrogen chloride. Since the presence of this chlorinated 
I niitpoinid rendered the purification of the ketone difiicult, the mixture 
of Mih-itances was treated witli alcoholic potasli in sutfioient quantity 
to <li‘('ompose it, and, after removal of the precipitate of potassium 
ciiloi idc, which was formed almost at once, tlm filtrate was mixed with 
a arcr and extracted several times with ether. The ethereal solution 
w.is separated, well washed with water, and diied over calcium 
I idoride, the ether was removed, and the residual oil was distilled at 
1.0 mm, in a current of dry carbon dioxitle. After repeated distilla- 
lotis, a large fraction, which boiled constantly at 112—113°, was 
‘''■’Uuued. 

Tlie ketom is an oily liquid with a faint yellow colour and a 
• uiqihor-Uke odour. It dissolves readily in the usual organic Bolvents, 
bill is insoluble in water. It does not unite with sodium hydrogen 
sulphite, but forms a crystalline semicarbazone. It is unsaturated, 
K mbining at once with bromine in chloroform solution, but the 
ii'i.iitive product which is formed is unstable, and begins to evolve 
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at once. The boiling point of the k. - ,,, 
j,’ 1 iii,4i r a pressure of 15 mm. : 

.u-.- (1 ,11.55 CO,, and 0 0930 H,0. C = 79 ; H = 9-5. 

OcilTlotU „ 0-1150 H,0. G = 78-9; H = 9-3. 

’Vj{.,Uu^iutrt‘sC-79‘i; H-8-8percent. • 

'{'ill- of the ketonc, N'NH'CO'NHg? "was jirt- 

(. 1,1 1 in thf 'i-iiiiil way ami pnrilloii by crystallisation from melhy; 

1 ,,| It - ptnilrc. l‘io;ii that solvent in clusters of lustrous, triii,.;. 
pitvnt m-(.olle., bn* t h- cry^tal-s when exposed to the air, rapidly becnme 
an'] atu (hmi oidly crushed to a white powder. Anaiyn^ 
'.ii()\v<-<{ th;it tlie i:i‘iMil(;-sii:qied (Tysuils contain one molecule of mi'diyj 
:il(n;bol .d crvi-taili-ali'ei, whicli is quickly lost at the onlinuy 
tufij-T.iturc. ' liealed to 100'' in order to expel all tU 

tniihvi :ilc<iii(.}, the .-^ciiiiiarlia/one melts at 205° It is only moclemuOy 
^..liihif in hot, nn.l very .qnriii^dy so in cold, methyl alcohol; 

p,ivc l’7 c.c. riitrom n at 20'' and 752 mm. N = 22‘2. 

(i-i ii!) l’7m c..‘. ,, Ih' ,5 758 mm. N = 22-2. 

('....Il.-ON., rc'iuii’cs K ^21'8 per cent. 

I II cniiT to ihuci'iiiiiie the [uopoi'tion of methyl alcohol of cryq i!- 
Ii.-Hti-ui. thf (TV vi a Is wci e iiuicUy pressed in bibulous paper, weighed 

h.Mtmt lit. 1 Oo : 

n-,v.1j,‘) h)vt 0 l2oth MeUil - l-l 'l. 

( Y,H , dlpOll requires MeOH^ U*3 per cent. 


{ij ihf’ AiiUilC^ 

The ki'tniito inivi-'l witli twice its weight of dry ammonium foniiate, 
w:l.v heated at I i'o in a sealed tube for twelve hours. The contents cf 
the lithe wci't! ireatiol with ether, the solution was filtered, the etlier 
was lenievGtl, iuid the residue, consisting mainly of the foi'iityl 
derivative of tin- amine, was hydrolysed by heating for about twelve 
liours wltli ( xeess of alcoholic [rotasli under a reflux condenser. Water 
waN tluui added,, the moisture Iwas shaken several times with ether, 
and iho ethereal s.dution was rvashed tvith water and then shaken 
with dilute liviiivicldm ic acid. The solution of the hydrochloride uf 
the amino wa.s mixed witli excess of potassium hydroxide and tiie 
libcraleil amine was di.slillod off with a current of steam. Tise 
distillalo was iioutralised with hydrochloric acid, and, after evaponv 
tion of the Mdution to diynoss on the water-bath, the hydroclihic)'!? 
of the amine was obtained as a deliquescent, crystalline mas.s. li 
is extremely i‘a>ily soluble iu water and in alcohol, and fioar 
alcoholic solution is precipitated by ether in the form of a syiupy 
liquid which showed no signs of becoming crystalline even after I'l'a 
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iti ling under ether. The sulphate and the nitrate of the amine 
. j ,. .^iso easily soluble, deliquescent substances, but the platini- 
'ri ide is very sparingly soluble in water. 

liiC amint, of which the quantity obtained was unfoi-tnpately 
. rv small, is a" colourless liquid with a disagreeable odoiii: arni an 
\line leaction. It is almost insoluble in water, but readify 
- .iulile in alcohol or ether, and it volatilises easily in steam. The 
■ (tinichloride of the amine crystallises^ in small, brownish^yellow 
; , Ih'S, and is sparingly soluble in hot water : 

U1032 gave 0-0290 Pt. Pt = 28-1. 

{Cg Hj 3 ^ 112 ) 2 , 11 2 ? tUI;^ requires Pt=:28'5 per cent. 

[ aiii indebted to jMr. W. T. Munro and to Mr. J. A. Campbell, A.I.C., 
in- a-isistance with part of this work, and to tbe Committee of the 
(' ui.egie Trust for a grant in defrayal of the expense. 

CllEMISniY DEPAia’MZNT, 

, OlaS(;ow and 'West of Scotland Tkcunical College. 


(1. XXXII . — Studies in the Camphcf^^ic Series. Part 
XXJV. CampliorylditJdocarhamic Acid a/ad Cmn~ 
[flionjlthiocarhimide. 

By AIahtin Onslow Forsteh and Thomas Jackson, 

When boraylcarbimide was obtained by the action of nitrous acid on 
i)Oiiivlc.arbamide (Forster and Attwell, Trans,, 1901, 85, 1188), it 
was hoped that the resolution of racemic alcohols might be effected by 
coDvci'ting these into a mixture of carbamates, separable by fractional 
cry.'italliaation, but the comparative indifference of, boniylcarbimide 
towards alcohols precludes its application to this problem. Since then, 
itowever, Pickard and Liltlebury (Trans., 190G, 89, 407) have 
:ic'vitinplished the division of racemic a-phenyha'-4-hydroxyphenyl- 
lUruje by means of ^menthylcarbiiiiide, and it is probable that 
7 caiiipborylcarbimide (Forster and Fierz, Trans., 1905, 87, 110) could 
used for a similar purpose, as it has the property of yielding 
urahiines with simple alcohols. The production of these carbimides, 
'“iwrver, presents certain difficulties, and it seemed desirable to 
-certain whether an optically active thiocarbimide could not be 
pi>| ared more readily, and applied for the purpo.se indicated. Un- 
^|Jcce>sful experiments with this object had been made with bornyl- 
v-L xci. ‘ . 6 I 
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(Forster anrl Attwell, he. cit), and we tlierefore proceeded to 
vtudy thu poHsibilitien of arninocampbor in the hope that dicamphuryl. 
Uaocarhimide mU^hi be made to yield camphoryl must^d oil hva 
iiiialo-uus to the well-known transformation of dipheuyltK:^. 

( MihaJoido Hitu jjhetiyithiooarbiinide. 

(Jii he it it!- an ethereal solution of aminocamphor with ca! i)0n 
d til(ihid*s h'MViiVt r, we were surprised to find that hydrogen sulphid-i 
I i« .vi-t fie>s owing to tin: remarkable stability of camplioryj. 

' ’ \ ' CH-NE*CS‘Sil ,,, . / 

ditliinr.Mrb:!nuo ;tdd, 

lieiting :ui .'ilijdiatic imiine vvitli taibon disulphide is the formation of 
otkyliuiiino alkyldiiliioearbamate, wiiicb gradually breaks up info 
(liollcyltliiocarbaiiiide and hydrogen sulphide, 


dX-Nl 


.SC< 


NIIX 

Sll^NU^X 


= SC<^HX 


J.TT S 


and lh!^ is the course w'hich bornylamine follows. In the arorriatic 
weries, tiif Jiilciincdiate stage is not observed, aniline phenyldilido 
(■arhaitiate, for ihstanr.', losijjg liydrogen sulphide too quickly to 
[(rijiiit of i(.s Ihdng isolated, although Losanitsch {Ber.j 1891, 24, 
dO'jl ; rJ07, 40, 297(J) has shown that if the action of carbi)i! 
disiiljihi<l“ (Ui .1 hi linn is cnniliicLed in presence of ammonia, eliminatioc 
/.}■ jiyd[Mg.n sn![dii!ln may 1)C arrested, and the ammonium salt of 
idnMiyliliUiiosariumie acid produced. The literature shows that a 
variely of nlipd ilic; amines liavo heen treated with carbon disulpliiilr, 
Imt in III) C ISC, so far as we liave been able to ascertain, has tk 
ilittmKMiliaiiiic :udil Ijceii isolated; the aromatic representatives, also, 
wcitld ,tppt':u to ho mo.-t an.stjiblo, phenyldithiocarbamic acid, for 
oxamph', having been (KscriheJ as cdianging immediately into thio- 
tarh.iidbdlc, liydmgrn sulphide, and carbon disulphide (Kathke, hV, 
l>7.'<, 11, 9a>i. 

The .-lihiiilY 'd' ciunjilioiyldithiocarbamic acid appears therefore to 
bo unique, and Ihe nearest appro.acli to its properties is furnislied by 
phenyhlitliio.Mt l.M/!;ii('.;u‘id| hY,U:,'XH*NJT*C8*Sir, the phenylhydraKine 
salt of whirh w.i.-^ described by K. Fischer (Annaleii, 1878, 190, 11a). 
Ilusch iV(‘ord.T a deiinito meUiiig point for the free acid {Ber., lS9a, 
28, but Itusch and Kidder {Ber., 1897, 30, 845) describe tk 
sub'tanco as souiowhat ujjslable, in part changing into pheiiv'' 
liydriuiue phenyldiiiiiocarbazinate, whilst the remainder undergoes a 
luJiv profound deeompositioD and becomes black. No change of tills 
oltar.ioicT has been observed in connexion with camphorylditlk'- 
car bam ie acid, a colourless, crystalline specimen of which lias ne"' 
l/fcn t*.\j)osod to diffused light during more than six months without 
altering iit appearance or developing any odour. In speculating as to 
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ji-e cnuse of this'sfcability, we weJe natutally^^ to ascribe it to the 
. iViiljomhood of the carbonyl gronp, and, in view o! the isomerism 
,;.,y.rvc<l in connexion with camphorylcarbamide (Forster and Fier2, 
ctV,)> considered the possibility of representing it as a pseudo-. 
..liiloiition of the normal dithio(?arbamic acid : 

Cainplioryi-((^-earbaniidc. Camphoryl-tf-dithiooarlwnie acid. 


l-\,i several reasons, however, this explanation appears most unlikely. 
Pi she (irst place, the substance is a strong acid, and also differs from 
, ..uriiuryl i^-carbamide in its failure to yield a nitroso-derivative. 
I ilici'inore, the oxime of camphoryidithiocarbamic acid, prepared by 
0,1' action of carbon disulphide on aminocampiiovoxime, although 
(..Ljulilo of a separate existence, readily loses hydrogen sulphide, 
la-'in:: into the oxime of campborylthiocarbimide ; 


CK-NH-CS'SH 




cH‘N:c:s 


Finally, the methyl ester of cjimphoryldithiocarbamic acid, a 
culititrSoss substance melting sharply at 147^ without liberating gas, 
l-rialis up at about 170^, yielding campborylthiocarbimide and methyl 


luciraptun : 

^CH-NH-CS'S-CHo 




cu-n:o:s 

CO 


-fCKg'SH. 


\Uo conclude therefore that the stability of camphoryldithio- 
(’uri):miic acid is merely another manifestation of the remarkable 
itilhicrKc exerted by the carbonyl radicle upon the functions of a 
^rou|i attached to the neighbouring carbon atom, and in this 
aw'X'ialion the behaviour of other aminoketones towards carbon 
•iisulpiiide might repay investigation. 

Aisolher interesting distinction from the dithiocarbamic acids, 
(leriratives of which have been described hitherto, is to be found in 
the power displayed by the camphoryl derivative to yield a benzoyl 
I'jiiijKMiiid. Numerous alkyl esters of dithiocarbamic acids have boon 
pitpam), even from the unstable compounds of the aliphatic and 
lU'oiiiatic series, but the action of benzoyl chloride on the acids has 
tiilici* not been studied, or has led to negative results. In the case of 
I'licnyliiitluocarbamic acid, Busch and Becker, who described definite 
ttliyl and benzyl esters (/. p\ Ckm,^ 1899, [ii], 60, 217), state that 
tlifhoiizoyl derivative cannot be isolated, as it loses water immediately, 

N CS 

v.A gives diphenyliiodithiodiazoione, UjjHg'NcT i . -rr \ A ^ along 

''ith S'dibeuzoylphenylhydrazine. From camphoryidithiocarbamic 
‘"-i'l and benzoyl chloride in ether, however, we have obtained a well- 

6 1 2 
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deaned benzoyi derivative which may be recrystallised; Deverthe'.., 
it is easily droompoHed into camphorylthiocarbimide and, presumaMv. 
thioherizoic itcid. and the mustard oil alone is isolated if the beuz.v;, 
ation of r triiidjoryldithiocarbamic acid is attempted under ordii ruy 
conditions in ]>ttjsence of alkali. 

'J'h*- action of nitrons acid on the dithiocarbamic acid, although 
h ridiiig ultimately to the mu.stard oil, is not quite so simple as wouj t 
appear from the equation : 

<yC<S‘^"^‘^ + S + 2NO + 2l|., 


'I'hcre is evid<-t.ee tliat an intermediate product of oxidation i> lirs: 
f-ijiaed witliniit lo-s of sulplmr, because an ethereal soIutir,ti of 
camphi.rylditiiiocarliainic acid, when mix' d with amyl nitrite, devclu|;- 
a itark browii coioi'ation, and dopo.sits colourless prisms consistiJi;,' uf 
the -uh'taiicc : 




-o :8 


c,u. 


“■^CO 


,ch-k;c4 , 


ijiiiiiixcd wi'h sul[Jim-; the product may bo rccrystallised fi-uw 
cold sclvmits. but, if the teiiiperaliire is raised, breaks up imo 
raiiiphrirvltliiocarhiinido and sulpdiur. It may bo noted as a cnrio;a 
|Hiint that, whiUt the spocillc rotatory power of the oxidation jirodiu-i 
is l(x!i, llio ihioc.irbimido is hevorotatory, having [aJ,j - 114’. 

‘t'ho in vest illation of camphoryldithiocarbamic acid has broueht ta 
li^ht a viuioly of methorls by which the mustard oil may bo obtaiiiC'l 
froni it. Two of these have already been jneutioned, and a third b 
the iiociiiai (leeoiiiposition of the mercuric salt when warmed with 
;ilcol;!>!ic ;niim<'iiia ; a insual oiie consists in mixing pyridine .'•cTi 
lion.', <if (he ditliintarhamic acid and henzoyl chloride, and in atti.-mpt- 
iiig to prrp.u'c t lit' heiizeiiesulphouic derivative it was found tliat tlf? 
ihiocarhimide is pri'duccl almost quantitatively when an ailodsiie 
solution td the dit hiucarh iinato is agitated with benzenesulphona' 
chhiridc, A sixili proce.^.s depends on the behaviour of canjj'lioiy!- 
tl'ioiMi l>:iiin'le towards nitrous acid, which does uot give ri'C to "t 
nitror'ualenvativp, thus clas'ifying tile thiocarbamide with c.amplit'n!- 
earhuuiitli' iii.'tead of with the pseudouiioditication. 

It <loes not aj)pear probable tliat the mustard oil will prove >eivia- 
al'le iji the task of resolving racemic alcohols, its reaction with n.e 
hydroxyl group being sluggish ; methyl camphorylthiocarbam ite " 
obtained when the factors were heated at 150"’ during live \vo\n< 
I he beh iviour ul the thiocarbiniide towards phenylhydnuim ■ 
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j, < however, and three definite products have been isolated, 

which have the empirical formula of a campliorylphenylthio- 
.. tui’earbazide, whilst the third is evidently an internal anhydride or 
, ;...!,y!liydrazone. The work of A. E. Dixon (Tran^,, 1892, 61, 1012) 
\ .\ of Marckwald {Ber., 1892, 25, 3098; 1899, 32, 1081) has shown 
• ' r many of the thiosemicarbazides produced from aromatic thio- 
, ubiiiii<les and hydrazines exist in two modifications, whicli Dusch 
,..1 Hoizmann (Ber., 1901, 34, 320) have proved to bo structurally 
' (compare also Busch, Opfermann, and Walther, Ber., 1904, 
37. 2318). Owing to lack of material, our examination of the 
^- ,.- 1 ; lioi-ylphcnylthioseinicarbazidcs lias not been so complete as tliat 
,,f tl.'C authors mentioned, but we believe them to be a- and /?-deriv- 
I' ivv.' of phenylbydrazine respectively, as represented by tlie formulm : 
rn-NH-CS-AXC'„H>NIT„ 

M. p. 183^ 

„ rH-NH‘CS-NH'NI[*C,H. 

■ ; 

p. 

rU/ nu’dificalion melting at 183^ readily passes into the anhydride, 
uliirli most pi'oliably has the constitution : 


^ ^CH-N 1 I*CS 


Aliliougli the two tliiosemicarbazides have almost the same specific 
iDiaOiiy power, the colours which they develop with sulphuric acid, 
(•('['[(Cl acetate, fendc chloride, bleaching powder, nickel acetate, and 
:iniiiK)niaeal silver oxide render it a simple jnatter to distinguisli 
lictwctn t]je isomeric forms, and to differentiate tliese from the 
:Uilivdride. We have not been able to transforjii the a-derivative into 
lilt' i.'omeride by boiling the alcolioiic solution with a small quantity 
t'f hydrocliloi'ic acid (compare >Marckwald, loc. df.), because this treat- 
ijiem i.'iv'es rise to the anhydride, but we have shown tljat, under the 
suae conditions, the /8- modification is not converted into the less 
f ini hie form. 

Experimental. 

„ T T..,- I • . /CH-NH*CS-SH 

tamphoryld^llaocarbamic Acid, 


(•lie hundred grams of wnitrosocamphor were reduced in alkaline 
-Mitimi with zinc dust, and the aminocamphor, after extraction with 
' tiar, was converted into the hydrochloride and reprecipitated by alkali ; 

.'o!iition-in ether was then dried with solid potassium liydroxide, 
fL^ijicr.M'd in cold water, and slowly mixed with 48 grams of carbon 
‘'•''ilj'hide. Heat was developed, and when action was complete tbe 
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^olvtnt was ovaporaled until about 200 c,c, of liquid remained ; 
ihi8 product cooIrMl, it solidified to a crystalline cake whicii, \v}k,> 
drained on (artlicnware, weighed 110 grams instead of 134. ‘j|,B 
siihaUftce wtis rcerysullised from methyl alcohol, forming glisten! ' ^ 
hex;igor<fil plutO' which melt and decompose at 128'^ ; 

gave 12-1 c.c, of nitrogen at 18^ and 755'5 mm. Ns=5'ii] 
n-loigj „ O lO^O llaSOj. B-2G-30. 

( 'j, 1 1 , 70 NBj requires X = 5-77 ; S = 26‘33 per cent. ’ 


riic yield of dilln'ecarljamie acid is not impaired when the etlu i ,. ) 
Solution of ;iinir!'K;unjihor is li'Cttcd with carbon disulphide in a 
during many hnurs, hiU, if solvents of higher boiling 
jiK- u-f-d, hviln)g(.-n is iiherateci slowly, and the normal cli^u,.-,. 

iiito disultsiitiilt'il llMoiMibaiiiide takes place. In recrystallisinc' ?ii.i 
Mibhtatirf, tlu-ia-furv, it advis.ible to proceed as rapidly ai^ po^-;!,^. 
and to (l(‘ul ui;h m-Mlcratc .piantities ; although cold chloroform dis- 
It sparingly, an attempt to recvystallise 50 grams from ilib 
nifMiinin failed, owing (<> the necessity of boiling it with the solid faj- 
Miiiio miiiiit. N tlin rtltei'ed liquid depositing no crystals on cooling 
and yielding a ginnmy residue from wliich dicam phorylthiocarbam ah 
ahjHH was (tlt'aiiialile, ( ’old acetouo or ether and hot methyl and tthvl 
!d(><dio|s di>,-e!vo the ditliincArbamic acid freely, forming suner- 
satuiHtcd s(.lo(if.ns; hot lauuene dissolves it sparingly, and it h 
practically u s.duhle in boiling light petroleum. The substance n 
pronounced a-ud, dis'^olvuig in soiHum carbonate and cold dilute c.iur-iii- 
alkali^ withnot chango, hut hot alkalis transform it into dicamnhmv!- 
t l,:nnid(n 


A .<oiutmr, ccnlauiing n ^flll gram in 25 c.c. of acetone gave a, n 27 
li-a .1.,,, 2I-jn „n exposing this liquid to iipl,.. 

Iiiiuug S. v. |;.| ,Uy j(, beesme yellow and hevorotatory to the eatwii 

'■ "gj 1'^ ’'y''"- Irausloiraation into cainphorylthiocarbbniile 

” I''*' ■''olutiou of the dithiocarbamic aiiJ ir- 

rt.ssm,,, l.v.ln.ai.l,. i. i„ae,ive, an.l i-emains so when heated at '.'0 
■1-ioug severe! Ca.vs, wl.on the I«le yellow liquid gradually berotne, 

...leii Uit del, ..-a, eg ihraii.phoryltliiocarb, amide, although U.is i> 

f , ,1 1 ’i’ ' ' 'O .'lilii ttieti. An ak'oholie solution giving 18' wlien 
, activity to oo PO' after (hw 
, Ml puui H'parming in well-defined crystals. An etlscivd, 

<dilorid- deielopt, a deep brown coloration with Itul' 

to soliifi' / ‘ change when .sodium nitroprusside is auuvd 

tM.i.soluUon in alcohol or dilute ammonia 

is Stl'To ''-fo-Wlreu alcoholic cofper actrto 

ciirbiraivui coi'fentratod solution of camphoryhliilhc- 

.u„l the same solvent, a deep brown coloration is dev, !r| el 
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],:it tliere is no preoipitafce until copper is in excess, when a pale 
i,r..wn derivative appeps ; on warming this compound in the liquid, 
It itecomes faintly yellow and highly insoluble. Alcoholic silver* 
develops a deep yellow colour, fciie liquid remaining clear» but 
u adding a few drops of alcoholic ammonia a pale brown precipitate 
:> foniied, sparingly soluble iu boiliug alcohol; excess of alcoholic 
^iMiionia dissolves this material, and the solution may be boiled 
.viihniit precipitating silver sulphide. Lead acetate forms a bulky, 
j yellow salt, which, when boiled with alcoliol, deposits lead 
.aloiiide in the form of a mirror. A solution of mercuric chloride in 
.iodud yields a bulky, snow-white precipitate which does not change 
..j.poarance avhen the liquid is boiled. If the solution of camphoryl- 
in;-ii<K:U’bamic acid is faiutly amnioniacal, however, tlio precipitate 
\Mtii alcoholic n.e-ivurio chloride is yellow, and quickly hecuines black 
.iiiMdiug, vvliilsttho filtered liquid yields crystals of camphorylUuo- 
r iildniide, 

Mdhfl CamphoTijldilhiocarhamate CJI, 

8 u'Xqq 

I'.miphoryldithiocarbamic acid combines \cith methyl iodide very 
.mlily, hydrogen iodide being eliminated when the two materials are 
sv.v.m'd together. Twenty grams of the acid wore dissolved in 
-olute methyl alcohol eontaiiiiiig 2 grams of .sodium, and treated 
■•wl, l.i, grams of methyl iodide; the deep yellow colour faded, and, 
.ili'T.t few miDiite.s on the steam-batli, water was added, the crystal- 
h ae precipitate being then filtered quickly and washed witli cold 
water. While the substance remained moist, it retained tlie offensive 
ed.iii of methyl mercaptan, but thi.s was gradually lost in the 
.'..swcalor, and on recrystallUing the dry material from boiling 
Ipetrol.-mn, in which it dis.solvos readily, silky, centimetre-long needles 
|warc obtained quite odourless, and melting at 14J“ without evolving 

h ;i)U.j gave 9-6 c.c. of nitrogen at 16“ and 765 mm, N = 5-62. 

'•■"957 „ 0T730 BaSOj. S = 24-78 

0iJI,,ONS, require, s N = 5-45 ; S = 24-90 per cent. 

5 -^..lution containing 1-0450 grams in 25 c.c. of chloroform gave 
in a 2-dcm. tube, whence [a]„114-6-’. The ester is freely soluble 
' ' •■'•a-olorm, benzene, acetone, ether, or ethyl acetate, less readily 
■ r.ctijl and ethyl alcohols; it is very sparingly soluble in cohl 
(ii'.rbb."”’ ethereal solution gives no colour with ferric 

^ Ileal.-When warmed with water, the odour of 

>0 mercaptan quickly becomes perceptible, followed by the 
-s'-ut vapour of camphorylthiocarbimide rising with the steam. 
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\s^.\ 

-(• /ritJfH of the flry ester were mixed with clean, white sand i:, ^ 
Milu*^au'tillin'' flask connected with a double U-tube immerse] ,, 
Tfr. crinc u.i xuic, tl.e apparatus having been carefully dried, and do.,.! 
'i,v a tebe of caidorn d.loride. The flask was heated in an oil-bath »■ 
ITli dorii,/ I'vo lioiir.s. wl.cn approximately 1 c.c. of methyl merc..i,i,., 
f/l!.rt<-d io i'*‘Mnvcr; this product was identified by convei-i.r; 
i.'.'li! tim im'r. urv coui].cit.,l, which melted at 177° after cry8talli.s.i!i,.r, 
f, ,I„ alcolml. i'he r(■?idlle. in the flask was recognised as camph-.,!-!. 
i iiiiKNU hiin’d<% 


Ikn'oyl /ju-irntivc </ C^nnvhoryldlthiocarhamic Acid, 
ril-NH-C.S-S-CO-aHc 
( ’ 1 f I • 

On alleiiiptiiiL' to l)on7,nvlalc camphoryldithiocaibamic acid nmhr 
tlu^ fiimiliar ((inditions of tlic Schotten-Baiimann process, it was fomd 
flint ciunphorylthiociii'liimidc is llte main, product. Experiments h 
which ben/MylChl.tiiile actofl on tlie acid dissolved in pyridine gnve 
ilistiiict evidenoo of {ho formation of a benzoyl derivative, for, on dh- 
v(.|\ tlio well wa lied product in alcohol, ethyl benzoate was recoirnis- 
jihl(> in the litpiid, although it w\as the thiocarbimido which crystallisf l 
on cooniig. Kv<'n wlicn tlie material .arising by benzoylation in pyridin? 
is dried as (piii'kly as [lossihlc without heating, and recrystal lisod from 
pt-tioleuin lo ( xcliide water, the benzoyl derivative is mixed wiih 
(vHiiphnryllhioca! hiuiide. but an individual substance may be obtained 
by rtnploving dlicr a,^ a medium. 

'I'mi giMiiH of cam pbnrvldit.liiocarbainic acid were dis.solved in lOno.r, 
• d tliif'd efhor and mixed witii (i gr.ams of benzoyl chloride; on evapr- 
uliiiL' till* stdveni in a ciiirent of dry air, clusters of yellow neeillis 
M-jtaiatrd, and on n'Cty.-vlallisa! ion from warm petroleum, in whicii it is 
moderately sduMe, the benzoyl derivative was obtained in long, 
i-ulourle.ss, silky ricc !le^ melting at 103" : 

(I'dtdH) gave ’.t-j r.c. of nitrogen at 20° and 762*5 mm. N = 31*2. 

l ,, U 1357 MaStJ^. S = 18'74. 

Jl d h NS , requires N 4*03 ; S= 18’44 per cent. 

A solution (‘ontaining 0'2S(15 gram in 25 c.c. of chloroform gave 
Up, I 12' ill a 2 fiem. tube, whence [a]n 52*3°. The benzoyl derivative 
is ftaady soluble in cdiloi uf: U'ln, benzene, acetone, and ethyl acetate, 
less readily in nicthyl and ethyl alcohols, solutions in these mO'iii 
depositing camphoryltliiocaihimide on cooling; even wiien petrijlciii.'i 
is employod, there is danger of decomposing tlie benzoyl derivative, r.re! 
it is only by operating with small quantities, and cooling the liquid 
rapidly as possible, that a specimen of the benzoyl derivative unmixtl 
with th’ocarbimide can be obtained. 
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Action of Amyl Nitrite on CampkoryfdU/iiocarbamic Acid. 

In preparing campborylthiocarbimide by the action of nitrous acid 
. ..j^nipboryldithiocarbaraic acid (seo below), various indications 
^ tbe formation of an intermediate ooinponnd whioli passed 

;,,v, the mustard oil with loss of sulphur, and this material was 
^isi lately isolated in the following manner. 

( amphoryldithiocarbamic acid was dissolved in dry other and mixed 
an equal weight of amyl nitrite, which immefliately developed a 
reddish-brown coloration, followed liy continuous evolution of red 
. as the effervescence proceeded, tlie colour of the liquid gradually 
i|ipcai'ed and colourless prisms separafod. Atttunpts to recrystallise 
rLi-i uniterial led at first to the thiocarbimidc with elimination of 
ihbiir, hut on dissolving the substance in elilorofovm and adding 
! . ii>ik'Uin, colourless crystals were obtained whicb become yellow at 
, ,ott IK/ , melting and decomposing at 11(1° : 

!i :;2S7 gave Id'd e.c. of nitrogen at 20° and 755 mm. N ~5 ()7. 
o-nliad 0-1770 HaS(\ 8-26 05. 

Cj^IIj PNS^ requires N = 5-81 ; 8^26-55 per cent. 

The formuhe and being indistinguishable 

hv analysis, determinations of molecular weight were made in benzene 
jitid in phenol. In the former solvent, Mio results were abnormal, 
ivoraging about 700, but in phenol an average of 227 was obtained, 
, orrcqionding with the simpler formula which requires 

2H, whilst C 22^^32021^ - 2^4 amounts to 481. A solution containing 
<> "<'J72 gram in 25 e.c. of chloroform gave 2°30' in a 2-dcm. tube, 
wlionco [a]o 101’7°. The substance is freely soluble in chloroform or 
hciizonc, but dissolves less readily in acetone or ethyl acetate ; methyl 
and (.‘tliyl ;iIcohols dissolve it sparingly, and it is practically insoluble 
ill !i»lit petroleum. 


Camphor ylihiocarhimidc [Camphoryl Mustard Oil), 


CsH;4< 


cii-bi:o:s 

CO 


Twenty grams 'of campboryldithiocarbatnic acid were dissolved in 
(.'.c. of pyridine, cooled with ice, and mixed with 12 grams of 
h' iizoyl chloride, also dissolved in pyridine ; the temperature rose, and 
lyiidine hydrochloride separated. After ten minutes, ice-water was 
;i'ldt<l, the oily precipitate quickly becoming solid; this was drained 
ou (arthenware and boiled with alcohol containing a small proportion 
of water, the hot liquid depositing 17 grams of thiocarbimide as it 
rcolcd. The following alternative method was also satisfactory. 



lss<i 


FoUSTEII AKD JACKSON: 


Tv^ftiiiy C.C-. of conwutrated hydrochloric ^id were added to 10 giam? 
(,f (^Dii/hMryMithiocarbiimic acid dissolved in 200 c.c. of abs^lnu 
uVohof/thf icc-cold liquid bang then treated with 5 grams of £o<Kuu, 
Mtritc bi ti.eniinimuin quantity of water. The first portions oi tU 
t'i!t dcv«do|.<‘.] ;in intense brown coloration in the liquid, and a col our. 
1. -s j.iecioir^itc formed ; this was collected after- two iu. ir., 
,|r svith warm absolute alcohol, and the solution filtered fie^j 
.J-.hur ntid sodium chloride. On adding water, the thiocarbiim.ie 
pjecipitiited, and, when recrysUlIised from a small quantify of 
i„>t ;ib-oI:ite alcolifd, separattnl in long, lustrous prisms which 
ui I<'*V5 : 

n 1801 ‘Mve lO't (\c. fd nitrogen at 2U^ and 771’5 mm. N = 6 ’ 0 i 
ndliUliiSF),. S-1.5-07. 

ONS irqniics X 0 70 ; S = 15-31 percent. 

A .^ohitir.n ctoif, lining 0'2-2G3 gram in 25c.c. of absolute alcohol 
« -2 - 1 ' in a 2-d( in. tube, whence [ri],, after several w-ccks, 

Hm activitv of the solnlinn alino.st disappeared, becoming stationary :U 
,i„ -{r.')'. Tilt; nim^taid oil is readily soluble in benzene, and 
iimder.-dely -o in ah ohol ; petroleum dissolves it readily when bnileT 
dt‘jio>itiiig lustittus, Hiky necdlc.s on cooling. It is insoluble in wa'cr, 
and tlio va|tour in .''team has a pungent odour which recalls that of 
<-,vmphoiyit'arbiriiiilo ratlmr than phenyl mustard oil ; boiling water 
and .alkalis {nrivart, ii, slowly into dicam phorylthiocarbaniiile. 
Altlinufili slug^'i."}] in its action ou water and alcohols, it rciuts 
n-aiJily aiLiiiionia and amines, yielding the following typical 

il-uival ives. 


XXl'NH-CS-XH', , , 

('H!,>jJiuri/lfJt{onrrl><iuti<l*\ » prepared hy 

passing dry aiuiiionla iiilo a solution of the thiocarbimide in chho 
jorm, sepaiMifd on adding pidioleuui as an oil w’hich rapidly solidili-'l; 
whon reci'vstallisrd from boiling water, it formed slender lamiiue with 
ulky lusti'c, and molted at 180", evolving gas : 

()-2''7S gave 22T c.c. of nitrogen at 15‘5^ and 764 mm, N = 12 IJ, 
Cj, Il;^ON,,S reifuires X = 12*41 per cent. 

A solution containing b-tfOdt) gram in 25 c.c. of chloroform gave 
Uj, -0 57’ in a 2'di'ui. tube, whence [aj^— 44-9‘^. The subsnuice 
dissolves readily in cold alcohol, and i.s moderately soluble in boilinj.' 
water and in hot henzeiu’, but is practically inscduble in petroleim). 
With luirotis acid, it gives tiio thiocarbimide, behaving in this rcj^pwt 
like campliorylearbamido (Trans,, 1905, 87, 118). 


tam]mon/fjni>€ruhj{ thorn rbainute, 

00 

produced when the thiocarbimide, dis.solved in a small proportion of 



sTUPiee; m the camphane series, part xxiv, 1887 


ivtk'. >va8 mixed with piperidine ; heat was developed, and, after 

• petrolwm waa adided, the precipitated piperidj^l derivative 
;,..r then dissolved io dilute hydi^hloric acid, filtered from a small 
ait it V of dicanjphorylthiocarbamide, and again precipitated with 
j^sinm hydroxide. Reerystailisation from alcohol gave wcll-fornied, 
iiihic prisms mating at 188*’ : 

( I • 1047 gave 0'08^3 BaSO*. S - 1 M 7 . 

requires S = iO'88 per cent. 

\ s-olution containing 0’3130 gram in 2“) c.c. of ehlovoforiri gave 
1 , (o’ in a 2'dem. tube, whence [fz]x, 2fr6^ 'Hie sub.staiico is freely 

• in chloroform or pyridine, I'eadily in benzene or acetone, 

1 moderately in methyl alcohol or ethyl acetate, frojn which it 

in transparent prisms ; boiling petroleum dis.solv(;.-5 it 
.ijifrdv' however, and it separates from this medium iji In.-strous, 
needles. 

, ^CII-NiI‘CS>NK-0,JI„0 . 

lnviiui}-^limjlmocarhaniuU, ' , is ob- 

f)y the action of water, acids, and alkali.s on tho thiocarbiniide^ 
i<i ci'v.^tallises from alcohol in colourlos.s, glistening plates resembling 
iiiicai-baiulide ; it melts at 17ii° : 

(i ’JOjO 13'75 c,c, of iiitrogen at Ifiv” and 780 mm, N =s 7‘43. 
(riOoo'’!!^ 0'0630 BaSO^, S-8'34. 

CjjHj.iOo'N'gS requires N-=7'41 ; 8 = 8'51 per cent. 

A solution containing 0'4S32 gram in 25 c.c. of acetone gave aj, 

I a ’.1 dcui. tube, whence [a];, 54-3^. Tho .substaueo i.s readily soluble 
I cl.ioKjfovm, acetone, or glacial acetic acid, but only moderately in 
:!u‘r. ethyl acetate, methyl alcohol, or benzene ; it is insohiblc in cold 
ettdk'um, but dissolves very sparingly on boiling. When ethereal 
L-ri‘k' cliloride is added to .r solution of the tliiocarbamido in ether, no 
hiinge is noticeable at first, but a pale brown, llocculent precipitate 
■’larates in tiie course of a few minutes. 

I'lilibe tbiocarhanilido, dicamphorylthiocarbamido is insoluble in 
Ik'ilis; it is also insoluble in dilute acid.s, and re.^ists tho action of 
(■(CccMtrated hydrochloric acid. It appears to be cajiable of under- 
oing tivinsformation into a p.^eudo'modification, because a solution of 
naphoryldithiocarbamic acid in exces.s of potussium hydroxide 
c*ai;ti!i.s clear when heated at during sovej’ul hours, although 
iraijipliorylthiocarbamide is insoluble in potassium hydrogen sulphide. 

Mdhyl cmipfiorylthtocarhavKtle, ^ , ns 

‘>nned when the mustard oil is heated in a sealed tube during five 


''^irs at about 150'’ with absolute methyl alcohol; it displays a 
'•ji'lcricy to form supersaturated solutions in methyl alcohol, but 
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U- .•oin-cMiicutly rccrystallised from petroleum, when it 
:a’ll8’; 

f) liiJfis iV.‘ 1 i ‘1 of nitrogen at I?'’ and 764 mm, N = 6'0.', 
i llj ,n„NS requires N = 5-81 per cent. 

A .,,j it <11 ...ntiiiiiing 0 :^645 gram in 2u c.c. of chloroform ir^v. 

;; ]!/ a tiil.Cf, tvliencG [a]u I08‘6^. The substarur- 

{j(. ]r -.iitlMi- in ineOiyl and ethyl alcohols, chloroform, benzeiji . (,f 

• t li'i ! .'ll i't 

77,/’ Cant jJiOr ij jfhttiyhhiosemicarbazidea. 

r impliorvlf iiitnai hijiiide -nd phenyl hydrazine interact very re:\i]:|^ 
ulii'ti la'ou;dit together in moderately dilute solutions. A irre.i; 
niinile I- of exj.M ii(ieiits have been made avith the object of deti r 
iiiitliM,' till* enridilioii.- hi vouritig tlie production of each modified ion, 
liLit tli(> two tliii'.'tMiiiiat lia/ides appear to be formed simultaneou.dv. 
and reipiiii- to In- -ejiarated liy fractional crystallisation. The folliavir-. 
two i‘,\j criiiit'iit.'. are typical of many. 

Kight. gr.iiii.-v i)f the t Ijincarbimide were dissolved in chloroform ac<l 
treat (si witli a grains of plienylliydrazine. When the solvent hid 
ovapoi.iied 'pi iiit.i neuu.- !y, iiie gummy residue was warmed widi 
iiietbvl aleojio], wliieb caused ^ cry.stals to separate on cooling ; ties 
pi'iiduet, weigliaig about (i grams, was recrystallised from nutiivi 
alcohol, ,-t“pai iit,ing in thin, lustrous plates melting at 183’’. Thf; 
MHjt.lici li'pi Ji-.'- yiel'b'd a MU ill proportion of the anhydride, melting iii 
, ahaig with al'uut I grams of iieedlts, more freely soliiMe in 
nn-tliyl alcolml, and melting at- lti3'. 

\:ui‘ L'ratii'^ of ilii‘ tbinearbimiile dissolved in 120 c.c, of ctlier, to 
w'uifli .1 -mail iptaiitily of alcohol liad been added, were cooled iu iir, 
ainl fic.'itril uitii h grams of phcuylhydraydne, also dis.solw-d in 
ttiii-r : Ini' liipiiil eliang(‘d t<) a cK-ar, tough jelly, which underwent !);it 
flight ^-hibikaa^' during ^ix hours. This was dissolved in 20 — .‘1() o.r. 
ut hot ah'otiol and warmed until the ether was removed ; 8 grams of 
tile less invilib' 1 liioseinii-arbazide were depo.sited from this solutieri, 
the niolher-lKHi !f yii bling about 1 gr.am of the isomeride. 

Idle oiuii .•/( ijfiJ jthrnyllli i o;<Kin icarbazide, 

, ^ .r!l-A^ll‘C8*N(CQH,)-NH, 

> t'X’O 

whicli melt.s .at Ibo . is olnained with comparative ease, owing to it> 
relatively .spai-iUg solubility, but it has the inconvenient property ol 
yielding a tough, (ranspurmit jelly when dissolved in ether, alcohu!. 
(u* petroieuni, a peeiili.iriiv which has been recently noticed i'f 
K. Kisdtor and bderiialdon [Her., 11)07, 40, 3558) in connexion wim 
a Kubstanco, f obtained from eiastin by hydrolysis. 

ha\e made cx[)crinients to ascertain the minimum of material which 
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. '»f producing this jelly, and find that if tho thio.?oraicarbazido 

mt dissolved in a small qiiautity of hot alcohol, and the solution 
r •,*-! with petroleum, one part in 300 gives a tongli, transparent 
which does not liquefy during twonty-four liours ; after this 
however, the medium gradually becomes limpid, and the solid 
, .;,Mtes in well-defined crystals, whicli at first appear suspended in 

, .pysg gave 23'1 c.c. of nitrogen at 19^ and 7o9 mnu N = 13'3r). 
i, [s47 „ 0*1325 BaSO^. S = 9-85. 

0^~ll230Njj8 requires N = 13-25 ; S ^ 10*00 per reiib. 

\ solution containing 0-3153 gram in 25 c.c. of cliloroform gavo 
i ol' in a 2'dcm. tube, whence [u]t, 59*5^, I’hc substance is in- 
in a(|ueous alkali, and is readily converted into tho anhydiidc, 
irM iibcd below, when the alcoholic solution is heated with a small 
■ aatity of hydrochloric acid, or when an attempt is made to re- 
-.'v.-'tallise the solid from glacial acetic acid. An estimation of tho 
uiuhs'iilar weight in benzene gavo an average of 338 units, the value 
Mh ulated from the empirical formula C^-IL^ON^S being 317. 

'Dio camphorylplieiiylthiosemicarhazide, 

wjlii ii melts at 163^, is produced in small quantities only, even under 
i1k‘ most favourable conditions : 

U-2270 gave 25*5 c.c. of nitrogen at 22'* and 765 mm. N = 12*82. 
o-lOlG „ 0-0767 BaSO,. 8 = 10 36. 

CjyH.,gONjj8 requires N = 13*25 ; S= 10 00 per cent. 

A solution containing 0-2134 gram in 25 c.c. of chloroform gave 
!i:, I tj' in a 2-dcm. tube, whence [a]u 58 5 2 Although tlic degree of 
"ptical activity is almost identical with that of tho isomeric sub- 
.'-aticf, the following colour tests serve to distinguish between the two 
iu iu-i ials ; to render the comparison inoro convenient, the various 
ixMi'iions are tabulated alongside with those of the anhydride : 

M. p. 1G3“. M. ]). 183". Anhydi'idf. 

' ' - i-liatud sul- liicli blue. yidlow. Colourless. 

Uidd. 

A. ii'.l).' c«»|ipt;r Intense bluish -green. Intense, hut trail- TniusieiiL brown, less 
■ ’ ’-lO-. sient, brown. intense. 

A' l.-'ie Cupper Intense blue. Blue, less intense. Gruss-greeii. 

•b eKdif nickel Colourless at first, Grass-green. No cliaiigc. 

' -it". purple on warui- 

iug. 

il iVri'ic No change. 


Doe^i red. 


No change. 



! 'SfH) 
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M. p. 163\ 

W'hite (»j.3)tsccDCC, 
brou’u ou 
Lnilin;'. 

r-olMr.itiuii, 
!. «rcou ; 

k f i;! jiitrite 

on 

] 1 r i,: \t •/ ■. 


M. Ip. iss'’. Ai^ydride. 

AVhifce opalescetice, No ^change, c-\ 
black on boiling. boiling. 

AVliite opalescence, Immediate yell 
intensifying to a cipitate, whi' 
brown precipitate not darken v. 
on itrjiling. ing. 

Title yellosr. No change. 


CH*MI-CS , ... . 

TK.-ritt/r//./rrA^ N'C H/ smai . l-jv 

Il'uU'' 111 J')l> . 

0 Jl.':; u'iivc ‘Jb ,s c.t', uf niii'ogen at 20 ^ and 762 mm. N = 11 a:\ 

ii looT ,, IbiSOj. S- 10-68. 

( '|J i ,^N,.S r<-(juii'os N = M- 04 ; S ^ 10*70 per cent. 

A nlu'.ion (oiitaiiun,!: (b282i3 gram in 25 c.c. of chloroform L'lVe 
O'lli' ill a -J 'Iriii. lube, whence 274’5^. Tho substaui-e i< 

■|,:uii)gly -nliilile in methyl ami ethyl alcohols, ethyl acetu^', or 
111 ii/.iTir, iinu'e n nlilv, liuwever, in acetone and chloroform; it is fivriy 
■t,ini>le iu [.yii-liiH-, l)iit piaeticully insoluble in petroleum. 

UijVAI. I '"I I i'.'lK <>r SeiKNCK, 

S'lLin K i:n .- iNciu.N, S.AV. 


( ‘L \ X \ 1 1 1 . — Aroiunjic and Imidcs of Camjjliuric 

Acid. 


lly William Old Woottox. 

'I’n!: ik-fivutivt-; uf eflinplioric acid described in this communic.ition 
were |tit'[iaitd vvith the object of obtaining an amino-compuimd, 
which, wiiile ili>playing the stability and reactivity of an aromatic 
amine, shuiOd at ilie .' imo time exhibit the optical properties usually 
a^^al.'i;lte^l witli iho [U’esenec of a camphor nucleus. It -was tnou^'ht 
that such a com[H)und might prove useful in the study of cortaiii 
racemic ahlchydes, the I’csoliition of which the author desires lo 
elTcct. 

yince t’anijihorylpheuylliydrazide, an optically active and I'cadily 
accessible substance, might be supposed to yield nitro-derivatives, aini 
cojjsequently aromatic amines, the action of nitric acid on this coiu- 
pound was first studied. It was found that the products of nilraiicti 
\sero iiioro complex than was at first supposed, the action of 
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i gr, l‘^2) leading to the formation of a mixture of substances 
, a new nitroamine, l^-niWoMviph&rylpJmiyll^ydrazuh^ 

CsHn<^0>N-N(NO,)-CeH„ 

isolated. It was incidentally discovered that the substance 

• i- ed by tlie action of nitrous acid on camphoiyljihenylliydmzide is 

, and not a nitro-coinpoimd as 

by E. M. Chaplin {Ber.j 1892, 25 , 2505). Similar pairs of 

• itn- .and A’'-Ditroso-compoiind.s have been obtained fioiii two now 
:;ui derivatives of camphorylphenylhydrazide. 

i A"-nitn>compouuiis appear to exhibit tlie property, characteristic 
' . itioamincs in the aromatic scries, of passing readily into isomeric 
i.i'ro-coinpunds. Thus, when boiled with solvents or simply heated 
,|:; .ion, the nitro-group migrates from the ainiuic group to one of 
, rii’oon atoms in the benzene nacleus : 

r,ll„<“>N-N(NO,)-CeH,->C3Hj,<)iJ]>N-NH-C;,rr,-NO,. 

:ii{\tm'e of isomeric (7-iutro-compounds is probably produced, and it 
niunled to continue the study of this trausEonimtiou. 

Tiio nitroso-derivatives in this series iiro very palo yellow, the 
ponding A^-uitro-derivatives are colourless, whilst the C^ nitro- 
'ii!p(*uiids have a yellow colour, 'the nitroso-compounds become 
.lom lcss when cooled to the temperature of liquid air. 
d'iif (oinplexity of this nitration has np to the pre.seut precluded 
l.c I'ossibility of obtaining an aromatic amino-derivative of camphoryb 
ilaoivlliydrazide in a state of purity. It has been found, however, 
i.ai. by condensing together camphoric anhydride and p-bromoauiline, 
lu iii.ilide is obtained ; this, on nitration and subsequent reduction, 
jaM' a well-defined amino-compound which, in alcoholic solution, 
diow> 40‘7^. The behaviour of this base towards aldehydes will 
• • -t-cribed in a further communication. 

Aibiiipt-s to prepare l-aniino- and M-atnino-pheiiyl-ct-camphoramic 
wids tlirough the condonsatioii of camphoric anhydride with the 
^ aiul iu-nitroanilines respectively were unsuccessful, osving to tho 
lidii ulty with which these substances react. The 4 -amino-compound 
‘'■■i'. however, ultimately obtained by the reduction of ^-henzeneazo- 
>rn'jla-ca)Hp}iOramic acid, a sub- 

•’ Liico wliich is interesting as being one of the few recorded instances 
'' "plicaliy active aromatic azo-compounds. 
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Kxi'tKiMENTAL. 

\ S itru^oc nnjJiOry^ 

i i,i, .ui^'tance i- mo>t cniivenicntly prepared by treating cam[ .,> • 
,.h..nvli.y<l.;i/i'le <iissr>lve<i in glacial acetic acid with the rcj ,s: 

V >,f iiiiiii 111 ! rite in 20 [^er cent, ac^ueous solution. Tin , 
/..n't 1 b Mvcipiiat*-'! bv thc addition of water and recrystallise' 1 in 
/iroii'T whirlt il separates in yellow needles melting wi L 
;it \-n". lb. [''"abed crystallisation from various soiv.-: 
f.Lil.'t Vt leiiiove tin- colour of the substance. A specimen prejniii'i 
<‘],:inlin's iiietiiU'i was foun<l to melt at 157^ and not to depia- : 
ni-ltii-g }"jint tlio preceding preparation ; 

(I- 1 17'.) gave U''J722 0 (), and 0‘0GG3 H^,0. C = 62’97 ; H = 6 J i 
(rinii ,, U' 22 b'J C(l, !ind 0-0531 H. 3 O. C = 63-69 ; H -5 ■' 2 , 

0•-2;Jlb „ 27-6 c.c, nitrogen at 15“ and 755 mm. N 

(' 1 ^, 1 1,1) N. I (J = 63-79; 11 = 6-31; N = 13-95 perc,:.:. 
in -Jj c.c. of cliloroform in a 2-tlcm. tube gave R 1 . , 

win iici.' } ti ],, 1 1- 1 A 

’Inis nitiuso c-om[)onnd gives tho Liebermann reaction with inU), • 
foloraiiuns in all its phases. Reduction with aluminium amalgna 
moist ethereal sohition le.uls to the formation of eainphory][di.: }. 
hydra/idc and amnio nia. 

N - ’ <7 roo unjJior ij !ph e niiUtydru'ide^ 1 (JQ^ N • N (NO.i) ■ 1 , ■ H - . 

Thi< was pr('['arcd by dissolving 10 gram.s of camphorylphi ; ; 
hvdia/.i(K' ill 20 C.c, of gliU'ial acetic acid and 10 c.c. of acetic anliy.ii;/ 
Till' 'bit lull was cuoled in ice and treated with a mixture of 2 i- 
tiifric .icid ■>[! gr, 1'5) ami 2 c.c. of acetic anhydride. After liiir.y 
mimitc.', thc niivo <‘usu[)oiiml was prBci[)itatcd by the cautioms u'lht; .'. 
ul \vat:'r. l>y rccry.-lallisation from carbon disulphide or chluM't r- • 
in which the cuinpuuiid is very .soluble, it was obtained in large, cues;: 
less pri'iiis melting at 115 — IIG^ to a deep red Ihpild. The coiiie " - ■ 
is sululdc in alc'ihid or in glacial acetic acid, but if boiled wilii i:.'" 
.solvetds decoiupusitioii take.s [ilace : 

O'd.s.ss gave t)’l'j7S ('(),, and 0'tilG3 ir.,0. 0 = 60*75 ; II — net 
0 , II, 0,N,. reijiiires O-GOot) ; 11 = 5*99 per cent. 

() :>r*5)t ill 2'l c.c. (if cliloruform in a 2*dciii. tube gave uj, 
whoiice { II ji, DM . 

T'lu; fact that camphoryl^jlienylliydrazido and ammonia are pi“b: - 
wlicn this coinpoiuid is leduced indicates that the nitro-grou[) - 
atlacliod to oTu' uf the carbon atoms in the benzene nucleus. 
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, ^..,,f.UrcMOphenyl!,>idr„ziJe. 

wa^; obtaiiiod, in tlu^ jir>t by tn'atin^^ 

]j'iit.-iiylliVtlr:izi(le (1 mol.) in glacial acetic acid solution witli 
. l i iiud.l. d’he product did not attain a constatit niclling 
i’.-il it liad been crystallised four times from glacial acetic acid 
c limes from alcohol, when it was oblained in culoullc^s, latii- 

■ melting at 182— -183’. It would appear that a small 
'V (>f an i.someride is produced in this luoiuinatioti, probably 
... c niiphorylphenylhydrazide : 

c.'-J <„MVC IT c.c, of nitrogen at 2ti and 702 mm. N 
,;s .. b'1300 AgDr. Br = 22'12. 

(' 1 1 ,,y).,N„Br reniiires N -^7'!)8 ; Hr 22'70 per c<-iit. 

A i in 2‘' c-.c. of ab.solute alcohol in a 2-dcm. lube gave 0‘tb)\ 

.■ : a b, \ 

.•i: tioi!t‘i for some hours with 10 per (‘enf. a{pua>us ]io(a>.-ium 
•side. Odtassium campborato, phenol, l)rou]obeii/.ciic, and ainiiionia 
.» iuecd. 

Mticiilalion of the bromiuo atom w’as accomplislu'd by coii- 
cimphori{‘ aidiydrido with /cbromoplicnylhydrazinc. When 
w. re heated together in molecnlar proportions at 130 
■i' action ensued. Tiie brown, glassy mass obtained on cooling 
• . : \ slallistal from alcohol, \\ hen colourless needles, nudting at 
is;; , were obtained which were iilcntical with the proiliict of 

■ ivcoing bromination, inasimicU as lln^y did not di^prcss the 
.j [M.int of the tirst preparation. 

y '' /'(fS'ji'aitiphor -\-brOi/( ojihe7iylh^d /-azide t 

(•-.1 as a cry.stallinc precijutale wdicn sodium nitrite in aqueous 
:'-n was added to a glacial acetic acid solution of camphoryl- 
ic'l'licnylliydrazido. When i'tM:ry.''talliscd siiccossively from 
1 and carbon disulpliidc, it formed lino, pale ludlow needles 
lit wiihout decomposition at 134 — 133''’: 

:3.i gave 0’210<} CO„ and O’OuOtl 11,4.). (J=:30’40 ; i! -I’Do. 
i i" 20-7 c.c. of nitrogen at 10’’ and 753 jiiin. N 11'3G. 

lid requires (I = 30'33 ; H = d'Tl ; X -- 1 1’Oo per cent, 

in 2i) c.c. of cldoruform in a 2-dcm. tube g.avo a,, 0'704 

y 'iruea//i phori/l i-lroiiiojihen ljUifjdrn zide, 

0 K 


1 .. XC'I. 
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a inixtiu'e of Acotic anhydride and nitric ^ 
... j .d./Alv lidded to a solution of camphoryl*4-l: 

in ;.d c'!al iicotio acid. The white, cryfttaUii,. ; 

, j.,, V, v.:i‘h, d .-uccc'.ovely with glacial acetic acid, ac‘cti)i,.-. 

, til!;. o'hUidcd iti tlie pure state and quite colo ;:. 

I' ..nl-. ; uiiijiiv -dultic in the u^u:ll organic solvents : 

ii ]! <.'.( ;mvc (rih:':; Cct, and 0 u402 0 = 49-05 ; H = 

.. c.f. of riitr(jgou at IG^and 755 mm. 

<11 .< )jN,d;i requires 0 -- dS‘i!i ; H = 4'55j N = 10-60 pen-:; 

in 1'" c.e. ei' cliloroform in a 2-dcm. tube gave (j.,, 

a , 1 1-n . 

Wi. u; i.* i-c'l. this coiupound becomes yellow at abruc ]. 

i ..n f'nuli'-r licuing iiudts very indefinitely. If, howevc;. • 

• (.-n; ill u c;q)illai'y lube is placed in a bath :u i.'.. 

u uuik It'd liquid at 159 — 16U'^. The origin;ii 
q. I , \ .1 i,i v ■ i- "idv .pantigly .soluble in alcoholic potash, gi'.--.- 

( .-.i;. du-i^’ii : aflei- fusion, liowever, the product is freely • i 

in 'i ;. liie sdutiou bcdug ])lood-rcd at fir.st, but bei'-:;. 

j li j '- . i.. o diiiiie.l v.ith water and allowed to remain for - 
I W'l.co till' :ii' ro-compuund is boiled for a few ijiinn!. ■ \.; 

in . h , 1 ^ »•; O' :i' ill, it [usscs i iito solution, the liquid gradually h-. . 
y.- i Tti,‘ :i<idin()M d’ \\ utcr (K-i-asions the formation of :i v 
id , Iriiin udricli, however, no definite crystallisable mii-' o 
l.k \<- ii. nii [hke the jirodiict of fusion, this prei'i[':Ci-. 

0 -.'hiy - .I'lolc in ibcolinbc pnlush to a deep red solution; nnlii,. 

.T ni; io-,oiii['>i;;nd, it is freely soluble in the usual 
'■ -'ll'' Tiii-i' f<ic:> urc c.\plieable on the supposition that tim-.. 
'o- :u ;;-!i <■! hc.il 111 *' nili-ri-gi'oup has wandered from the amino on , 

' ■'i '' ii^'.cicU'i, where its proximity to the aminic hsd: o : 

-o a » C' ui!'- !>■<! i-uillcuoii uciiiily on the compoaud to enabh- i". ' 
i"ia! ..Lii-i wtieii tie.iU'd \vit h potassium or sodium hv li"'.;!- 

1 in - i' . iiy the heliaviour of the yellow sub.stanco on redo ’: ■ 

V. l: ui j.ii ;ibni.; l b;isie product is obtained. Thi' c,i:. 

‘■•‘■’''"d; till- di.izo-.MiluUoii gives a red coloration when 

■••'•Alin-' ;■) ii.intiile.l, indicating the formation of m- i: 

mp.oinl. 

1 m- A -hUi M-dcriv;itivu on reduetion yields eamphoi-yl- ! i ; 
pl.''n_\ l!q\ dii;i/iih' und auuiioiiiu, 

' Imiil.', 1 . 

t uiipuo! \ i|.(icuyiliyih';i/.i>io (1 iiiol.) Was dissolved in glaciul -'A' 
■-•‘•i‘i iind u.-utel with bmiuim- (‘J mohs.). After twelve hu'.U'. 
gtci.t.1 p:ui (1, tuc dibj'oiiio- .!ci’iv;Uivc liad separated in ■: 
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When rocrystAllised from glacial acetic acid, it molted at 
: 

•j-jL4 ^.ave IS’l C.c. of nitrogen at 17^ and 705 inui. X - 0 47. 

,• IVt ~ „ 0-2299 Aglir. Hr - ,3tVli:h 
( ',^,11 jdd.^XoBr^ requires X =:6'51 ; Hr - .■)7'2I per eent. 
\'iiro-'‘Xiiiiiphoryldibromopfieiiijll’u/Jrcni!le, 
CsH„<^[^>N-X(NO)-(V,11 

■ \v>] from hot alcohol in small, heavy, pale y-dlow, rhoinhie 
melting at 147 —1 48'-^ : 

e'j ^fave 19'S c.c. of nitrogen at 15^ and 755 nun. N 9’2(). 
0-1S70 AgBr. Br-dl 70. 

(,',,.UjA.)^X.Jh \3 requires X" -9' 15 ; Hr ■ 5 p('r eeii(. 

77(i in 15 c.c. of chloroform in a 2'dL'iu. Lu]>e ga\e ai,U‘7u , 
V' a;,, 19-0". 

X'.iivCtiutphorijldihronioplienylhydriuide^ 

Uae4<co>-'4'N(X(\,)-0,;ILl!r,, 

', <1 in a .similar manner to the corrosponding iiiouohroino-deri v* 
, r\>tallised from a m.i.\turG of acetuno and aleoliol in gii.''t.eniiig, 
e rhoniljic pri.sms melting at 140—142^ with dceumposilion : 

;;;;; gave 0-1834 AgBr. Br = 33-4G. 

re piiro.s lir -- olVtiS j)or cent. 

ilJ in 15 c.c. of clilorofniin in a 2-deiii. IhIm' gav<‘ (l-ltr, 


Derivatives of a-i' << hiphoiono ic Avid. 

■ ■':i}0]ih^i(yiQ.-caiiip]L0ratiiic acid, (5).,11'C^1I j ,-(5 )-X 1 jl'r. 

,< !i camphoric anhydride and //-hroinoauiline ar(! iieaied (ogctiier 
^‘vnlav proportions at 120-, conihination takes place \vi(,)i cen- 
evolution of iieat. 4'ho molLon material rapidly .'^'els to a. 
■ . --n staliino ma.s.s, whicli, when cry.stalllsed two or tlu'ee iiim's 
alcohol, form.s thin, hrillianl prisms melting at 2Utj ■■2U7 ^ 
.■:d gave 00811 AgBr. Br-22'51. 

t,9,dfoyOj,Xlir reijuires Br-22'00 per cent. 

.'i2 ill 25 c.c. of absolute alcohol in a 2-dcm, tube gave uy 2 -GO 5 
A- 7u;i,, 47-Ob 

aeid is freely soluble in acetone or alcohol, sparingly so in 
i.'-. and insoluble in water or light petroleum. It is I'eadily 
■ HI aijueous solutions of alkalis or alkali carbonates. 

(j K 2 



j.,„: V'iili'iN; AIIOMAI'P' AMIDKS AND 

•j , . 1/ v.M- ni.' iii.f'il .1' ii hiilky, gelatinous mass, po;.-. x,-, 

•| . ,, , . ^i- jA >],,u irig!y ^oIubit■ in hot water, from whi--;. 

, , i! r- in iiiinn: U-alif.-t.', 

j j,; ,\-iiiii-i>sihfui;il-<x<aiiipJior(ntuc acid, 

(■( . lin' lljyCO-NMI'O.Hanr'XO^. 

| , ^ !!!•;,..• ii'.' ^1" <'.<■. nf iiilrie acid (sp, gr. 1-5) and 24 c., 

: ,1 1 i ;u. :uidfd, in ,-nitill portions at a time, 10 gr.i!;.- 

; :,..i ri\ ; i c.nMjili'-iamic aciil. After thirty minutes, tiuj , 

j . . 1 (,!i m lu'; vvIhmi the nitro-eompoimd separate- - 

, : .-.v i! o-. A ft Cl' 1 ' . 'c 1 ' v - 1 . 1 1 Iiss tioii from alcohol, in whin; ;■ 

,,.,)y jv ■.ihhlm it is obtained in bright yellow, hexrii;. : 

! ■ A- : .' h'nA at ijn 1 A'lij ^ : 

I icaii ikiaom Aglh'. Ih' = 20-16. 

t \ , ! 1 n N.,r>r rotjuii'es Ur" 20‘05 per cent. 

(I -J" <•.(•. <if abr-oliiic alcolioi in a 2-(Icin. tube gave aj, i 

i I -.iltot' ibis acid forms yellow leaflets readily sohil ;. • 

V. A.i W’i.fi! iioilfd with sodium hydroxide, it is hydrolysed v.;;. 

I'e I. ('f •'diuMi (‘amphoratc and 4-bronio-3-niti’oauiline. 'J'he lir.; 
';a-t;n.. .■ afo i’ iver\>la!lisatioii was found to melt at 112 (II , ii:.-; 
111!. 

1 2 <i;i[ini>jdi<'ii;ila-o'nt}]Jn)r({mic acid^ 

i- coow himit ly ])i'e[iai'ed by dissolving 1 part of the fori A'h; 
ioT a. :1 in I xci'-s ill' ;i.(jU(’ous aininonia and adding 4 parts of f^:;- 
' it' 4; '"Urd in water in small [lortious at a time. AVlK-n t;. 
n-rn-';- iiMn-ixide at hiast precipitated has completely changed r.; 

1 ; ! I a' b;, .ir'.xid.', till! mixture is heated on the water-bath for a ^l. ;■ 
inia- widi ficpu-ni stirring and then filtered lay the aid of the pi:::; 

• hi la-.;'. r ih-;n A tho filtrate witli acetic acid, the amino-Ci>n;[' c . 
'-i p.iriirs a- L h'liky, wliite precipitate. The yield approxinian • 
V'' j‘* I IS 11 *. "f the llieoretieal. By recrystallUation from 'li: •• 
i:i-- suh-nmiv i- (ihiaiiicd in stellate clusters of coluun -' 
i.r, .li.'- I!:. -.ling at, 2ii7- -2(ib ; 

" li U'! ;/avr i c.c. of nitrogen at 'Id' and 758 mm. N :=T‘i'.' 

.. <>T4U AelU'. Br.:21'31. 

\ ^ re'juiiv- X = 7‘59 ; Br = 21'6B per cent. 

n, ;j.) <){ aliohol in a 2-dem. tube gave a,, i 

wb'Cl.r.- ' . -pi 7 . 

Inn- ;i iiiiho-ai'id is rtselily solulde in !U[\ieaus alkalis and uh^:-- 
carooiiates, hu; S" in concentrated hvdrocliloric aciil, i 
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■ is as a wliito. ainui^tlious [uai ipitatt' }>y [ias>in<; 

rhlorule into a snlntion of tlio hasr in acetono. Wlu'ii 
to tiio action of nitrous aciil, ilu' hydrtu'hloudc appears to 
: , irless. insoluble tlia/oouihytlriilc. 

; . derivative is freidy soliil>!e in aipirons alkalis, and 

, frnjii diluto alcohol iu iridociMit KalK/is niehios' at. 

■1- JieiitenMZOi>hen}/l -a ■ cauii'Jtornutlc <<:'] .y 

i’())iipouiul I'osiilts wlien 0 (]ninu)leL'ular \vci_i,di(.s of caiupimrio 
, , liidc and aniinoazoi)enzcne are heated togetlior for a short tinio 
;.o ISO’. It is separated from unrlian^nal material hy exi ract ion 
‘ ,,|u,.(nis aratuonia, re[irecipitated from the ainmoniacal snhuion l>y 

.•iui'ai of acid, and crystallised several tiiin's from aK'olnd. 'hlio 
, ii,d is thus obtained in beautiful orange-reil needles melting at 

j:' : 

'■ gave 20'0 c.c. of nitrogen at 23^ and 7C)i) mm. X- 1 1 'lo. 
Oo.iHo^^d^Xg rc([uires X = 11 'OS per cent. 

M ! Is;; in 25 c.c. of absolute alcolio] in a 2-dcm, tu!)e ga\a' n-, 1 •() 1 

.... '.^v ' ii]i, 87-7 

com[iound dissolves in (aincent rat ed siil[)huric acid to a dee[> 
■■.V solution. Tim alkali .salts arc yellow and S(dub!e in ua.t(-r. 

: ' -lictum salt, however, is oxcc.ssively Insolnhle; it: is preci[>it at< d 

yellow needles when a few drops of hard water aro aihhal to a 
. -0 of one of the alkali salts. Iveduetion of an alcoliolic solution 

•• ‘'', ‘;u'id liy means of stannous chloiidc results in tin*, formation of 
e ;irjd \-aiiiinoph^.iiyl~a'C(inij)Jtor(utiiii'r (u'hl 

(xx.H’U^n jp( !()-x iT-o,.i I p X I r... 

' : ' somewhat unstable substance w'as obtained as a whitr* or light. 

. .iiji:'r[ihous powder, readily .soluble in alcohol, acetoma or clilmo- 
:o.o. and in solutions of sodium lyydioxido or .sodium carbonate, bat 

• •M^ io in water or light pelruleum, From solutions, howcV(>r, it 
a (O'! in a resinous condition, and became solid only when left for 

■v :.d diys; it could not bo obtained crystalline: 

' J gave 20’4 c.c. of nitrogen at 23** and 752 mm. X ■ l)‘92. 
,pj^X ,2 rccpiii'cs X” = 9‘60 per cent. 

“1 aftenipting to acetylate this base, it underwent decom[) 0 .-it inn. 

• '''■•-//d derivative, however, wa.s nltimately obtained by lieating 
.'-'ii'-r cHUijdioric anhydride and 4-aminoacctanilido either alone or 
at! a Solvent. From dilute acetic acid, the coinpoiuid crystallises in 

■ ' • iiig leaihrts melting at 233 — 2o4d An attempt to prt p:u-c the 
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i,v ili-‘ fiMctiMunl hydiolysis of this acetyl deiiv,- , 
.,.f il '..riiv /yphcnvlene liamine and its oxidation pvd.; , . 


ju /-/rrO of (' ii ijl caul ])hoTXm iile. 

I-,,. ; d. rr;,v;v.'. f \ 1 1 , ,<^J '■• 

...;, , I :ic'i.l is heated for an liour with l; 

. . . . I ;i!di\'h'ide, IJncliangod hcoino-acid is re: •.• 

V. ii ii ;i ('K'oa- iuiimunia. Tluj new irnide forms 
, ,, .|. i;; i;-a alcohol and melting at 180 — hsr: 

^ ‘ <; ion A'jDi'. lh-= 2:V57, 

r, 1 1 ' gN ih' re'jnires Ilr-^ 23 '80 per cent, 

[M- 1 ;; /////vaderivativo, G 

os pi. I a.'l in yic'ld when the preceding comp- 

ii. ,:Gi i-itiic acid (sp. gr. I'S). From hob ah--.: 

' .'d-,. in tdu’OT.s cf short, palo yedlow needles whic'h Jn. / 
i 17 -' . W M-'ii Mraicd wit h tin and hydrochloric acid in a'. - 
li.iiiriinn to the (‘orre.'iiotidiiig amino-compound is (IT-- '• : 

< -7 _MVr > 7 c.e, of nitrogen at llh' and 754 mm. N - 7 

G, J ! . * ),N ,lh' I'cfjiiiies N - 7 '35 per cent. 

I:, ! -/ r,M‘u.Mlrri vat i VC, (.'^lIj^<!^^^^N*C(-ll 3 Br‘N 11 , 

:,.u!ii: ii; diSiiici hi-tn di>odvirig freely in alcohol, aeot'-i i. 

i- d( [i-»it(‘d (HI (^(aiding the wartn solutions as a col.. ;', 
v ii).-n "M trSiiiMiion i> converted into a white, microerv'tais 
iG -li.d' ;ii :il'" at 13<G ; 

" id.'.; L' s-d (',r, n{ nitrogen at 25" and 7f>2 mm, N ^ 7 ic'. 

G 11, '.,X.,lu- rcfiuires N = 7 58 per cent. 

" .n:;"n Gds In--- in acctoni.' is fe{d>lv dext.rorotatory. 

1 ; }, , I,. i ■ 'h eo!tip",''C(l h v \\'ater ^ on dinzotisatitui, it ! i 

-'■■u > itn.n v i deli, wiicii a'lded to alkaline /3iiaphthol, ye . 
ai :< ■ .i.ot C"nip<»;!t.<i, 

): i-..' ■ (..n S. ii.'v, r, 

i II Krs'iNi, I r.\, ,s, \v. 
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) 'I \XXIV — EtJiyl a-Cymi<)'y-phi>i>}i}(i^ i 

[;v AuTHTU KicirAKD Smith i\iul Joi'Klvn Fhh.d 'riiOHri:. 

f!> it Itcenprovetl that ethyl ^-imino-a-eyanO'y-phcnylliutyrnlo 
, I (.n treatment \rith concontratctl sulphuric acid into ethyl 
- ij.lilliylenediamine-^-carboxylato {'rraus., lOOh, 89, lOOh), it 
..'[nf importance to ascertain the nature of tlu: reaction wliich 
' i , :i>ne iietweon the corresjwiulinf^ ketone, namely, ctliyl rx-ey;nio- 
,.\ ;ae<'toacctate, and concentrated siilphurie acid, since it miyht 
, . ..>-(-ted that in this case ring forniation would also take place 
•i:,' production of ethyl 4-amino-il-tiaphMiol-d-carl)o\ylato, thus : 

Oil, 

, ) /ClI‘CO,Et 

ON " NIO 

I’ v‘,-is fouTid, however, that altliough concentratcil sulphniie aei<l 
-M!.’ iv acted on the ketone, fonniiiga deep inalachite-gri'cn solution, 

• !l.<' products formed appeared to be of liigli molecular conn 
•■.'.and no crystalline compound has as yet been isolated from 

’riicre is, however, a great resemldanee lietween tliese proilmUs 
i ; which are formed to so large an extent when ethyl /i-imino- 
. o-tolylbutyrate and ctliyl /j-iinino-a-cyano-y 7 J-tolylbntyr,ite 
■r-iitod with concentrated sulphuric acid (Trans,, 19t!7, 91, !fis7), 

• ; is hoped that tlie identiflcat ion of these will lead to a solution 

ahuv(' reaction. In the ineantiuie, since during tlie eoin>(> of 
i-.'tigation a considerable ({uantity of ethyl a-cyano y-[>heny!- 
ntato has been prepared, wo give in tho prescrit paper an 
■ •c (if its properties and those of some of its dcuivatives, since 
• ! 'Tli.shed data concerning them have heon in some instances 
; : ' ' ily recorded. 

i's\l u-cyano-y-pheuylacetoacetnte was originally prepared Ity 
. 1888, 21, 644) l^y the action of [ilienylaectyi cldoimlu 

si).!iu:ji compound of ofcliyl cyanoacetato, and was described as 
, ■ - nil not capable of being distilled under diminished pre.ssuro 
undergoing dpcamposition. Wo hiivo prepared largo (|uantities 
' 'shyl salt in a crystalline condition by employing tho following 
■a::>aiion of Haller’s proces.?. Two molecular proj)OiTions of tho 
0 ; coinpouiid were conden.sed wdtli one molecular equivalent of tho 
‘ ■ ' iihaiile, when tlie following reactions ensued : 

- ‘.■ll,,Th'CUCl + CHNu(ON)'CO..Et = 

CH^Plr CO-ClI(CN)-CO,Kt + NaCl. 
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. . cH } M-fii 4-r'iiXafcx)’(;(.),,Kt^^ 

(‘If, rirf A)‘(\N^i(r’Nj'Co,Kt-f(:ij.^(cx_iM . , 

ji.. ‘ i. -r »Ii - 1 - tiMi I t llf‘ SOdiuMl COllipOUlld Itf ■ 

„ ^ : H and e’hyl cyanoacctato. Sim- - 

i: : a.- i‘ ivc ]' (j'iit'' in aqiicou.s .<olntion, if. disf^ol : 

v.a'-:, a!; i d. (• X i M a Willi Otlltl' the wholc of tin- .• 

. . ,! , ‘ i-.‘ w:i' ivainvi'il, 1. aviiiL' all a^jneous solution from wh; ; 

: , : (ai.'. ] -i. r v.i.n<) y - j 'lii-nylacotoaccdatii was pre(‘ipit:it('il - 

. < :i. 'I'ia' >aU, prepared in this way wa- • 

• di .i.-.' -nipi-'- itni, yii’lding a colourless distiliai,- 

! ..n 

i /i.- .-ah- (.f t 'liyl u-cyaiio-y-plienylacetoactdate aro renia;;. 
li.';.- Mih nine. ah i llw anniinniuiii salt can be recrystalliM- ! 
l.< ' V. ,i : (■)' u ' ' ii'i'ii riiaiigt'. lii(‘ action of alkyl iodides on tli- 
a'i'* - I' -all,- cl' MOiic iiileie.'t. since the salt reacts as an ; 

I r<.pe' lai 'iiv f')' lie I wt) fni'tns : 

(’ll !’(.'('•( t,\y) it 'ft 'N jd'‘ l.jht and CH.,P]rCO'OAg(OX)*l'( ) !' 
'I'lii;-. ilic salt is treated in dry elliei' -with ethyl :• 

,.n .-•iiyj di i'iv.it ivi* (Mil he prepared which, although distilliii^- / 

<■ -o '. lilt t< Mipi'i .it urc, is nevertheless a mixture of the two conj|i - 
< ‘11 I’iiM 'yt )Im )h 'i(.'N pld>,,Kt and CILPlrCO’(7'Et(CX)-Co, ]>, 
a I, hi i- proved in the fullowing wa}’. The oil showed, i,- 

hf erv-i (Hi.-ing .•ven wlieu k(‘})t for several weeks in th(‘ ice ; . 
Ii!i’ lilt itiih’ely, daring mi {'X[ierinienfc on the action of lironni- 
hi, ..j.-imih s-luhon on the oil, crystals were obtained wiiich v. 
n'idrd o, ! iih oil iiiMiihdial ely started crystallisation. After tin, ':.; 

‘ i ■' iiionii;, wohii the growth of the crystals appeared to have . 
isi.-y wy>i. ro|.:!r:tted iVoni tiic .supernatant oil by means of n : ■ 
j-ic. huih 1 . hr\ si;ilii-cil, and obtained in well-defined crystals ii;- a . 
1 iv :n th; 

Ich:.- hiy-tib- ;iih the ethosy-(h‘rivativ(\ 

('ii,idr(t(iKL);tn’X)>(:o.Et, 

a hsc V. hu h IS hh-aily proved by their behaviour on waiuiiiig v.; 
dn .io a<j!ih..u- poia.s-Mua liydroxide, when hydrolysis en.-n.r- : 

■n-h.e; ,i. - v.nili iho cpnuinii ; 

rw vu-c .i. koh ^ 

('li.P!i-(XOK}:0((;N)-C0.Kt-f iiMii 
yn l iii.g a poia'Miun hoinpmind Avhicli on acidifying is transf' in.’ 
inth e'.ny i u c\ aiio y-phi nyiacetoaectate. On prolonged boiliiig v-.m 
aijne'Ci.- ai'vab, tin- hydrolysi- of c(.»urse proceeds further, an i 
puta.^-uiih v\ phcnvlacctic and malonic acid.s are ith > ■■ 

produi't.s. 

Mo'fvM't, tlie etlioxy-ilerivativc does not combine witii | ■ 
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t,i ft'Mii a jiviazoloiu', ;i roartiaii whit'li atleati d 

• ;i\! (i-cvaiio-y-phcnyi a c-thy]:u‘Oto;K't.t:iti‘, i>ut il uelils ;i wvW- 
. 1 nudtiiJ^ at , 

,:i\ wWwh biul been >cpi\i-;\U'd fioiu tiio ai VstaU by \\\o aid of 

■ . iMti\'rdairi was extracted and isolated. I( buib'd i-()ii>tatit ly .it 

l-'l (2') mm.), but could not lu' induced to cr\ ; tuoiC’ 

r^c addition of a cry.sial of the ctlioxy-tlcidvativc failed to 

ifV.-^taMisation, It is evident tliat this li.juid iv tho cih\l 
, ,.,vJof the foiinula Cli.,Pli-('' 0 ‘C’Ki((’Xh(A>.l':t, bu- the follow- 

Oil iilkalitic hydrolysis, the ethyl salt is convertt‘d into phenyl 
• id and ethylinaloiiic acid in accordance with the Mdicnit' : 

CIl,Fh-COCEt(('N)-CX)_,Kt 
/ “ \ " 

r "a' 

('HJ>h-COjf (MiKt(('Ojl), 

I >11 1 naitnient with [)henylhydia.'/.ino, it yichU 1 cyano 1-phcnyl .‘h 
\ ! 1 i-tlivlpyrazolone : 

CO*C{Kt)-(’X 
11 — (X'lUPh' 

■ ( tn tccatmorit with aniline, it yields an anilide nadtini; at I'dh , 
difi’ercnt from that dorived frotn the isoincvic ethoxy dcvivativ<>. 

: tin* experimental cornlitions described, llio Oatthyl derivative i- 

i ..v.l to a niiicli ^T'cator extent than the t'-ethyl eonipniiiid, 1 he 
• a -ion bciiej; abont 4 t 1 . We eoul l tiot, however, be, i[uite ciotain 
.• :l.r ('-ethyl compound was etitirely fj-eo from tlu' di-riv.il ivi'. 
ii.C' is therefore another instance of “ anoiiialmis i eplaceineut 
nv Lander, 'brans., IhOo, 83, 415), of winch there are now so 
• . t 'Specially among the nitrogen compounds, 
cl -.ay cx}>eriineiits were tried with tlie object of convertittg etl>yl 
y-phenyiacetoacetate into the corre.sponding ainiim-dcrivativc, 

' '.M'hoat .success. 'Phe aminunium salt, whicli crystallised well 
wati'i', [irobably has the foijnula Cli.rirC(UNlJ^).('(L'N)’CO,_jl‘a, 
i A wa> hoped that by (diminating water from this salt an arnino- 
ncaiVf of the formnl.i Cn,,Ph’C(X I L^)!C(CX)*CO.^Lt would be 
' si.c'i wliich would either be identical or isomeric; with ethyl /j-imino- 
yu'ii y phenvl butyrate, (JIJ.,Pli'C(! N H)*C] )( 0 X*)*C 0 .^ 1 tt, whicli liad 
<•'. previously prepared h*y the interaction of phenylacctonitrile and 
■ -'.j'.Jiuai compound of ethyl eyanoat'etato (Trans,, lihJb, 89 , iUlb). 
■nijiiiunium salt, however, evolved amuionia on being heated at 
. transformed into the ethyl salt from which it was derived ; 
• ' ' .uiitydridc and other dehydrating agents brouglit about a similar 
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j ,_j., \v;is rnpidly (lifttilled it was partly 

! t ''t.iiiirie aifl partly into a substance wl; ;• 
..f fi-rvari'^-y-pbcnylacetoacetic acul Thoca’:.. 
t„,vra )i i' tiK'.'i likirly ilua to the fact that it is impo.. 
ij..,,, ;i!f‘ 'niiiiioiiiuiii vilt the one Miolecule of w.r- • 
wiih wih. 'ii It. i-' always accompanied. 

/' . :.’t r-ii 'r’ii < f I'.th';' ';j!tiiO'y-ph(iii*jlacetocLceLafe^ 

( 1 ! Pi.'('()-(:il((JN)-CO^Kt. 

• t.; oia 1)!; ! his ^lt'')^latu■c, tlio dried sodium oomponml ol . • 
,t,. w , . !'n-.r pivpatvd by addin^^ the ethyl salt to a s - 
r y,,. i.'.pi', it'- ijuautity of sodium dissolved in etliyl a; 

; ' I t) •■.ultiiiio uf dry ether, (iltoiing, washing LIkmi. 

(V',,.]', ,iLd, flnallv, di'\’iny in an evacuated desiccai<:'- 
Si. Twm ii'iih'i'ular proportions of tho <lry salt we!.- • 
h -l in <lrv el her, and cautiously mixed in a llask ' 

!■ 1- ii---r witli one molecular proportion of phenyl i-.- 
T’h‘ r. i> ‘am ^lalte(l at oni'C, and was practically at , 

I V d/i.- !;io jxji'tion of phenylacetyl chloride had been i ’’ 
in (.r<i< r In tiiuki' (-('rtaiu tiiat the condensation had fii,‘ 
w.i- al!<'''Vi i] to tdap^;,' Ix.'Fort' the product was work,- ; 

. tb'-a ;vddn<htlie mi xiiirc well shaken, and tho cthcrea! 

prndm t, wliich consisted of a mixture of ctlivl > ; 

,d ;k,- -ndin;M cmiipmiml of cthyl-a-cyano-y-phenylacedan < 
ai l•i■^dal,i^‘ uii li t !m ctiualinns ^iveu on pp, 1800 and lOi ; 

- p:ir.i[,d by tin; above proce^s, the ethyl cyan,-;,:- - . 
r ■li-‘-ii\fd in ibf lulicr and th(» sotlium compound ■ : * 
!'‘ii prediict rt‘11! liiiiny iu solution in the aqueous ex' : ; 

’ , ■.■rt'-'rd oiHv witii (‘tlmr and then made acid wirb i - - 
■ d. Ti , heavy oil wbicJi I ben .'■eparated was extrac!,- ! 

, 'k Mm' Mibi'icm. dried, and cva[)Oi'ated, w’hen a residu - ■ 
ii ■!' bhel euiiviaiiily at ITS" (20 min.) as a coIouiIm- 
'••me- ■ de! ,in enelitiy. The solid wa.s spread on ai- 
e.' ve Mil',- inijmritic.s and then cry.slallised from ■' 
iM'm tlif* uell-cuoU'd solution in large, cui- :i 

.mv,- ro, ;uid ()’0^i2<l Hd). C=:G7‘17 ; H --d ' ^ 

t' n <'.N rcipl;M■^ ‘iT'O ; IL.^r)'G per ceait. 

I y p]umykn-,.'!i,:u'Ctato in alcoliolic solution gives .t 

r With fmiic rlilmidc, It is a strong acid and readily d^ 
ialiiio isu bi'nale.s. d'he sodium and potassium salts, pi' ) '- 
he nction uf the carboiiates or by the action of the < v 
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. .. iro preL’ipitatod from their f^olntions by excels of tl\o rtvifronl, 

, V :H'i‘ oily substances di til cult to obtain pure. 

; salt, is best pi'oparotl in (piantity 

•;,j.rn<lin‘? ‘20 grams of the ethyl salt in 150 c.c. of water iieatcO 
i- . ad. ling excess of amnioiiia, aiul allowing the clear solution to 
i. '.vheri colourless crystals of the salt slowly si‘parato. It crys- 
, , from warm water in slender needles without undergoing 
.,i.ble dissociation, although, wlicii boiled, the solutimi shovly 
- aiuinonia ami becomes cloudy owing to the separatitin of e'. h_\! 
plienvlacotoacetate : 

./“'j gave *37‘8 c.e, of nitrogen at 21" anil ~iu nun. N ' 1(171. 

requires X lb'5 ]hm- cau^t. 

was not found possible to eliminate the water of erysta11i-:il i.-n 
, I'-e ammonium salt, since, when heateil at lOtVor wlum treah-d 
d'd'.vdrating agents, it gradually lost ammonia, lieing reeonvei tcd 
ri,(‘ I'tiivl salt from which it was derived, 
i .• .'ibv/* salt, C^jlTjoOgX Ag, was obtained as a white precipitate 

■ dding a solution of silv’-er nitrate to an atpieous solution .d’ 
:i:inioiiiinn salt : 

gave 0'0824 Ag. Ag = 31'8(b 

C^jH^gOgNAg requires Ag = d I -05 per cent . 

< ' iia'iio ‘y-i-)henylaceio(iceianilidc, C H,,rh*( ‘tl’( ' H(t'X)*( 'O-X 1 1 1’h. 

prepared by boiling ethyl a-eyahn y-phenyla.ceto.u-('lat e, with 
■' cf aniline for a fe^r minutes and pcniriiig the prodmet into 
' <'f dilute hydrocliloric aeid. d'lie oil wliieli renniins ni)dis.v<dv<-d 

■ erystallises, and can l)e ]>ui'ifietl hy la'cryslallisat inn IVom 
!, from whicdi solvent it separates m long, colourless ne(‘dlos 

■ ■ / at U5": 

XO gave 0‘'4761) Ct)., and O'OS Id 11,/h C' ^7d-4H; ll-o-dd. 
CjjlTi j<).,X„ requires (' — Te l ; 11 per cent. 

: iiiiUde gives a deep red colour in alccdkob'c sobition with leiric 
• h. caul is soluble in aqueous solutions of caustic alkalis, (hi 
; yds with dilute sulphuric acid, it is completely decompos( d into 
a..', niahmic acid, and phenylaeetic acid. 

. A'O-Cll'dX 

' . riiX<!^^, C‘(*H,rh’ ' 

' 1 hy the action of [dienylliydvazitic on ethyl a-cyano y-phenyl' 
'^■ai-./tate. ‘ The ethyl salt is dissolved in glacial acetit* acid and, 
!"uiig mixed with a solution of plienylhydrazine in acetic acid, is 
' d tor a few minutes. On cooling, a copious, crystalline precipitate 
which can be cry.stallised from absolute alcohol, ■when it is 
'•rt'd in .slender, colourless plates melting at 173" ; 
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, ^ r..', -■!' Jit 20^ and 754 mm. N -- ;; 

(' II .( iN r..-4uii'- N ^ 15-2 per crait. 

• u. if t,!, th<) Auau'}>tr‘>iii of Ethyl aCyano-y-j ■ 

no 

\- -ii.i.iv tii(‘ al'ovo ammonium salt, crystal I isr. v. 

,, of i', iU‘ i' «'t‘ rf\ 't.Jil!isation, from which it cannot ]>• ■: 

• o !j,i- lime umlereoiii" decomposition. Nun,.;, 

vo i (■ 1 1 io 1 w i;li tho (jhjucL of causing the compound ' ; 
]M - into liic < i/'i'onding amino-derivative, :nn 
., j a.jj <if heat under different conditions. Wli. -. 

-li' i- ie'itrd at jOO'" uiiiier ordinary pro.s.sure, aniin- !,i 
.«,,j ;i^,.d .-divl -i c-Vano-y-phenylacotoacetate is formed. \\ 

} i' i, r.i|.jdiv halted under 20 mm. pressure, ;i c n 

,;,,j.:,-ii !,. 11 t.ilo - piaci' leading tf) the formation of phenylacct u;, 

• j, ,] u'.u.incL' winch seems to ho tlie amide of a t". ; 

. I nci \ !..ci -lie .-aid. 'rim ammonium salt which had beeji pi, 

f..,- in :in evacuated desiccator over sulphuric aeia • 

:if Ije undei' a pros.-uic of 29 mm. in an inverted distill n 
i],,!-. ur.'il Ui" evoluliiin of gas had ceased,' when the residue, w;. 
.PpPiicl <-11 doling, was freed from oil by .spreading on a [-on 
I Tiic white, ei vstalliim solid was then treated with diluti' 

<• O',,,.!; lO- . nluiinii ;iiid tilreriMl, tho insoluble matter iieiiia 
dli'.a fr.iiii waiiT. from which it separated in lustrous plate- c; 

ii-lTiT gid mir.l;; Cth ami O’lOT'J ][/). 0 = 70-92 ; Il^hd.V 
I'll 0.\ re'iiiii-es (;.■= 71- 1 ; iI = 6-7 percent. 

'1 i.i- (<,]!;]. [en;.l gave plamylacetic acid on hydrolysis with au^!* 
lui i.y.li<'\i'le, and was tiieieforo phcnyiacctamide. 

Til. "liain c.uh.uiute solnticm from the above substance yi- t i' 

- i \-niii;i,.' pi . eii.il lie on acidifying, wliicli was collected Jind leerv 
ti'-a alc' l.ol. wlu ii it wa.s ohiainod in lustrous laminat Uif!’..' . 

! ; 

' i. '1 gave ( '• 1 1 g 1 ( 'i V, and ttOSU I 11, ,0. 0 = 65*19; Mm-'-)'!'- 

■'i ' '' .. e.e. uf iiiiu'gen ;il 15 and 770 mm. N- NOT 

<', !! () N ivipiii'cs <.' etlo'd ; 11 = 4-9; N = 13'8 per cent. 
'H;.' t .a.puiui.l givis a <lc(-p red cohu’ation with ferric chloiale, . 
1 ' d'ov;', ly\d!',i;y I'.l on [irolongaal lioiling witii jn[ueous pom"- 
jiy .ir .aal , yie'alnig pheiiy lai-ct ic acid jind malonic acid, hi.;: 
h\ 'irolyM,-. !:ilae- place with grea’' ditliculty, mucli more so than ■ 
h iv.- I e. ii , cpoiccl in the oax- (if ;ui amide, and it is therefore I’""'- 
that till- coiiijioumi may liave a constitution other than that avui! 
to it by u>. 
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of deliytlraliu^ was also inod in oi-iler to cliininato 

tlif ammonium salt, but witiiout avail, Thus, for oxamplo. 
uiili aoetif anhydride (‘OinpletL'ly iransfonuod the salt into 
: Aim acetate and ethyl a-cyanO'y-phenylacetoacLUato, the action 
, ,l.'hydrating agents producing a siiiiiiar result. 


; -^j~'ir(iUo}i of Ethyl a-Cnano-y-i^teiml Aveth>,ho:eioacetal-\, 

CH ^Ph • 00 •CEt( ON )•(.'< M'it 
and Eth yl a-C iiano-l^-et h o , vy 'y-phvayh'rotonati', 
CH2Ph‘C(0Et)!L'(0iN)*C'0oKt. 

j -odiuni compound of ethyl a-c.yanO'y-[ilionylacctoacctato does 

■ with alkyl iodide.s, and in order to prepare the ethyl derivative 
. -.rc.-.'ary to prepare the silver compound of the ethyl salt and 

treat it, suspeiidod in other, with the alkyl iodide. The wadi 
i diver compoiiiid, prepared in the nuumer already de.'<‘rilied on 
was suspended in dry ether in a ilask lilted witli a relliix i-oio 
: ;■ and. after being mixed with excess of ethyl ioditle, lauitod on 

0. fi- bath until a test portion indicated tliat all the silver <> 0111 - 
a.d iiad been converted into Ksilver iodide. The [u-oduct w.as (hen 

■ ;ind tlie filtrate evaporated free from ether, wdien an <iilv 
: : a- remained which distilled constantly at 1!)T' (i^O mm.}, 'fho 

. iai: analysis proved that this compound [msse.'^sed the formula 
Ih-n.N; 

. gave 0-5015 CO, and 0-1205 II,/). C-00-21 ; If b'TT. 

Cj-Hj^O^N requires C - 60 '5 ; It = 0-5 per eent. 

.L-v-.' a Cyano- l^-ethoxy-y-phen ylcrotoHcdi^ '- -I'liQ oil dcs<’rihed ahovo 
'.V; 1 t:o signs of crystallising even when cooled to a low (empieia- 
:.m i it was therefore concluded that the compound was a lifjuid. 

■ i;Mwevei', an experiment was tried with the oliji'ct of aseertain- 
. ■ action of bromine in i-iilondorm solution on the ethyl salt. It 

- L'und that only a trace of the lialogen w-as ab.^orbed, but on 
: uititig tlie product free from chloroform a residm? wa.- obtained 
. , !-.ij>idIv solidified, and a crystal added to the liquid fdliyl com 

i ci'i^od it to crystalli.se slowly. It wa.s left for a month in the 
• wben, sinee the growth of the; crystals appeared to havi; 

1. i- v.Ms spread on poroms porcelain to remove the (‘onsiderahle 

‘'f oil whicli had not solidified and then recrystal li.sed from 
;--v<>lcum (b. p, Sb— b0“') containing a little ben/.ene, being 
' •'■'■■■■[ in large, colourle.'^.si pi’i^nns melting at 66 ' : 

- i>;i gave 0-4042 CO, and 0-0[i53 11,/). 0 = G9 G;1 ; ll = G-6S. 

Cj./l^^OgN r(!(|uire.s 5 , lI^^6-5 pe-r cent, 

’a-'i-iiiyl '■alt is (piite iii.’-olnl.de in alkaline carl)orjates and in cohl 
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.ilk.iii'. It c-olofation in alooholic .solution wii). 

a j-J-'. 

:t. ‘ A, Oi > o' 

( 'll ,Pii-('(<lHt):C(CN)'CO*NHPh, 
i>v 11 j(' al>uv6 etliyl salt with excess of :a,[; 

naia(i<-- aij'l [-uuling the pj’oJuct into dilute liydii... 

. : T;.r oil '.'Jarh 1 t/iiiuitital undissolved quickly solidified, auu ,s 

I . .., ! (,; ft rrv'i.illi'aUnn froiii alcohol, from which solv'-;,’, 

; ,! it) c-duui !f ilioulific pi'isiiiS melting at 85°: 

J ■ i- 17‘U i-.c. of iiitrogeii at 19° and 768 mm. N 
( 1 1 jd ),,N ' ■ quiies N = D'l per cent. 

Wiii ii fihvi (i ('Vaiio /ii ctiiuxy-y-pheuylcrotonate is wavna ! ■ 

, -tpif'.U' jtoia --iiitii liydfoxide, it rapidly passes into si !.-. 
i,t ii :(t idiii'itig i!tf pimluct immediately after coiiqjlete solut: 
t id..'' i. an <.il i.- pi'fcipitated winch on extraction with 

II. : 1 ."- t iii'v! a'-yau'j y pli./uylacetoacetate melting at 26' : 

II- 1 i77 CO., and U'0873 H.p. G-G7-G0; H 
c Ii ijuires C = 67'5 ; H = 5*6 per cent, 

ti.f r I. uifl further identified by its conver.sioii if • • 

iiii-ii it; y at 1 Ifr. 

i; ;ii.- liraMii:: i> rontiimod after all the ethyl salt has .!)•• 
t.'f a[U(tM.> p()lii»imii hydroxide, ammonia is evolved, ai- : ■; 
..ii )'j'>du<-i r<)n.vi..^Ls of pheny lac(;( ic acid and malonic acid. 

I.iinj n(h|a// 'a Kdtijhy-jilifiiti/^acdoiicetate . — The porous p'ln . 

:■ .a :■ d hi-i u u.-i-d to dry tho crystals described above, w.f hi .• 
'I- I'' i-s-co :ind ( .\tractcd in a ,S:)xhiot apparatus hv ii.i 
■ inf. 1 );>■ ciln'i-oal soiu(io]i uu evaporation yielded an oil v,;.: 
■■''•'■'1 I-'*- -I'Ji (2!) nmi.) iis a viscid, colourless liquid : 

II i.'77 c:tvr ii':.ii|l Cve and 0-H87 11,0. 0-60*54; It-o CT. 

I ; Ih-ir.N Inquires 0 — 00*5 ; 11 -= 6*5 per cent, 
i I - f"n.p..iind, wldcli was quite insoluble in dilute aqueous, j 
i'_\ oj ■ ■ ..id.' fvi. n nil wanning, could not bo induced to . 

' ■' c.v.i!!g iiiixiure, it gave no coloxation witii 

‘ a ; j dr ny^iu'cioacet anilide, 

''ll.Ph*l.'C*Cl':t(XT\)'CO*NHPh, 

. 1 - i'i.'C.u'f I ny I'-.inifg a .v<..lution of the ethyl salt in iinh.i..- ' 
iniiiu’o. pouring the }iroduct into excess of dihilc :: 

^ '■ '}>taiiintj substance which remained unu;.-" •>: 

•IS i.Kcit.d and paniici by rccrystallisatioii from alcohol, via-:- 
■i> oiii.ut.od in culuurless needles melting at 129 ° : 

'i-k'iiS gare 16*6 c.c, nitrogen at 2U° and 769 mm. N -= 'J - , 

* I'l-ijuifes N-9’1 per cent. 
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-A — t‘C n.,rh 

i ij\‘ iieating a solution ol' the ethyl salt in aootio ;u*ul with a 
. : .. of pheuylliydraziue acetate. On .cooling, crystals .slowly 
which wlieii puritied by reerystallisalion from alcohol 
; lolourlcss needles lueiting at 1G7^ : 

• •:lt* u.ive 27'1 c.e. of nitrogen .at ;uitl 77)7 luin, X •- 
CjyH^yONg re<piircs 13 9 per cent, 


\-is of Ethyl a.-CyanQ-(i.-eihyUy-})heiiyhicetoacet(ite (o ritriiifl- 
aceitc and Ethyl uudonic Jehf#. 

. rvdro]y>i.s was effected by dissolving the ethyl salt in a na^tliyl 
,u' xiltition of one and a-half times the calenlated (piantity of 
,;iid iieating on the water-bath until tlie evolution of ammonia 
; . 1. The product was then poured into an ovaporaiing basin, 
.1 Oil luetliyl alcohol on the ^vater-balli, and, after dilution, 
; wiih hydrochloric acid. The wdiite pivci[)itate was tillered 
: -Mlliscd from dilute alcohol, when the charadciaXi ic plates of 
. ;. ei ic acid were obtained. 

. :i [iicons residue was extracted witli nthiu’ and (In' ethereal 
; lilicd and evaporated, when the solid residue on tay^laliisa- 
: :ii concentrated hydrochloric acid yielded siii.all plates nudling 

.'"j ;ja\'o 0-2983 00^ and O'flOTO H.jO. C^-- }rcl7 ; 11 0 01. 

requires C = dj-4 ; U = GT [wr cent, 

■ 1 aiipouinl was therefore elliylmaluuic acid. 

.ii>rjai (Jmveksity. 


'AXXV. — Cltemiaxl E.ovrni nation of ihn Iloo! and. 
Leaves of Morimhi lonyijlora. 

lly AlAtiMAuUKii Lauuowuliff and Frank Tutin, 

'■ ‘.i. plants belonging to the gonms Muriuda (Xat. Ord. Eubiacect) 
time to time attracted the attention of chemists, chielly on 
<'l the tinctorial properties possessed by them. Tlie Indian 
'K '■ .Surauji," whicli consists of the roots of d/. citrij'olia and 
• was investigated by Anderson (Anaidm, 1849, 71, 216), 



I'..,. i, wii:-'-'-' I-IM' \N'i' TUTIV: CUKMIf'-AL EXAMINATION 

. . j }‘ .!n,o,n]r-o liesigiiateil ‘‘ rnoriiidin, ' wliii-l; 

, j ot’ a rt:'l coinpouiid mimed ‘‘ mori;, ; 

^ I - ,iavr -liowti that morindin is a gin . 

,• j[ , ^, ,1 t;,;.! m'jj-iiidone. yielded by its hydrolysis, i- 

;;;.;j!iir:eiuiiionr, An eN:h;\ustivo examinati-:. 
i; , i.j ;ii'’ root !i:irk rd' J/. utnUUdUi^ was condur-y 
I i ( iTion.s, 65, 857), who obtained !'i • 

iii,. iiid-ea\ and live oi lier anthvaquijionc derivatives. 
n.-acji*' (A<rh. VLanti.s 1907, 245, 287) has examini ; 

; , ; ]/ r'.i/, :i!id obtained from it a dihydroxymethox) <;,• 

1 \\'r-t Ai'f i' sii plant', Mor'utda lonyijloni^ G. Don, was E; ; 

1 ,, ,.'ir t,.,iir-t- iiy on arn’Ge in the Journal of tho Socktj/ of Art< 
53. i> i- j'ri'oired to, under the name of “Ojnoloa: • 

W'-.'iv' a- or>-- of tlienio.-t valuable plants of that regi. ; . 

1 . > n* d to I-.' ii-ed .a- a iiieilicino l;y nearly all Wc.st African trio 

'i in , 'i-ii tiio iiindne - rtf Dr. \V. Kenner, IMedical OiVieer, ( *' ' 
H, :-•!{ .!. I Viot'.'.Mi, Saara Leone, we were .supplied wntli a (pa: 
,,t' !i,,- :ir..! h'MVfS of “ (Jjiiologbo,” and the identity 

; ini- <-l<t.ii:i(‘il with the products of Morlnda loiufjlnri 
Cl 't,;! rmed bv Mr. 1*1. M. Holmes, F.L.S. A complete bo':;’ 
(icr cl ip’ :"h of I hi' plant nniv be found in the Flora of Trojdtod A-' 
t.\' 1 hit,:, h 'iiv. 1 , I’MI.S., \'r)l. 111, p. 19:1, London, 1877, whc:-.- 
. ! ]<i in- kniivvii under the nat ivu name of .Mhogga." 

.\ . ;v pi l iiiiiinni’',' tc>i . the leai’es and root were each e.xaiiiii.' i 
t j.-- 1 ! CO O' c lif an iiikaloid, hut witJi a negative result, d'itc r! 
iiii’.ii.iU ■.ore Mi'i'i pucnl !\’ e.\.ti'a(:ted with alcohol, .and the r- "li 
cW r ;< ■ '■ [arat cl\' iin’iat igated. 

I h, « \ iininiiij till' extract yiiddcd by the root, no moiiii-k:. 
l: ! n.d- ! c .v:i' iii.taitlci], hut a rpialltity of a JiydrOXiJlliethu.r:: ■ 

'■ , aiM a .'•mall auii'unl of a monunieUiyl ether of d:: 

i i. Tiic root ;!i>o yielded, in addition to re.Mns and ■ 

aiicijcco- I'l : 'kiict--, small rpiMutities of formic, acetic, e ;• 
p.ilaric. ou'i citric acid', a liuk* of a [diytosterol, 
i'l , 1 , (Mii -rl, rajilo amount of a sugar which yielded c’ p.. 

lie i V'E ovy 'iic’diovyinoiliylanthrafptinoiu', 
nc. 'ie \\...cj; i!,. it :x\ ’j'.'o . ;nul gives an oc.ehjl derivative mci’;: 

1 ■ El . M'. hi ,,rcil wit'll Vii per cent, sulpliuric acid, it w- 

■iiii;. Oi .■xy C> ;:ip-c.iicl id'-iiticil with t'no 1 : o-dihydroxy 2 an: 
:int m.L.ptiiionc prcipan'd ipv s. iiiuick and -Marchlewski (TraU' . i 
65. Is’J., h iuii>! t lici‘ctni'r‘, ]),' represented by one of tlie fo . 
fi>ritiul;c : 
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(0 O'CHg CO Olf 

\/\ \cii3 

i oil i ! I i 

. '\/\/ \/\ \aO-CH3 

CO VO 

' , ia'iitiiig vrith hydriodic Acid it yields n dihjuiro.injmctlnil- 

■ P' iiiell»yliitioh gives 1;3 (/C 

r'l snethylmiihraquinone (in, p. 181")— a compound wIiIl'Ii is aIso 

• V .ihtained from tlie 1 : 3-dihydi'oxy-2 inethylanthratpiinoue pro, 
; Lv SL'lninck and Jlarchlcwski. 

Ai'.'nouietliyl ether of alizarin present In '■ (djkiologUo ’’ root was 
1 in needles (m. p. 17 d"), and yielded an acetyl derivative 
_• at It was shown to be identical with the conipotuid of 

: 0 are isolated by Perkin and Hummed (Trans., 18hd, 63, 1171) 
•lie iriot of Oldenlaiidia uinbellatu (“ Oiiay root 
\ 1 iiin was methylated by 8c1iunck MancItesUr I'h'd. 

, by 8chunck and Marohlewski (loc. ai.), and more 

. - Cv hv tlrilbe and Aders (AnnaUu, IDOl, 318, 3G1)), but the ]>ro- 
wi-. ill all -cases, a monomethyl ether melting at L’dS — 

. . was shown by Kostanecki and Oreher (Ber,, 189;>, 26, 7G), 

■ V iivixyl group in the inonohydroxyxanthonos will not undergo 

;-r-n when it is situated in the 1 position with respecT to the 
group, wliereas it readily does so when in tlie 2-, .‘b, or 
it was suggested by Schunck and Maudilewski that the 
\ .intlira(piinones might show a similar beliaviour. They tluux'- 

■ ^-la-hided that tho monomethylalizarin {irepared by them was 
•d!v the ‘J-methoxy-compound. This opinion, wliiidi was also 
.■ i liv Grilbe and Aders (loc. cu'L), would lead to the conclusion 

■ ti.r tnonometliylalizarin oceurriiig in Morinda lomjijlora and 

: ha uuihdlaia pos.sc.sscs the following formula ; 


CO 0-CH.^ 



'•■.o lid a[>pear, however, that the liydroxyanthraquinones, on 
i Uiuii, may not always exhibit a behaviour analogous to that of 
lo.ixyxantliones, as it has been shown in this investigation that, 
i ydruxy-2-xnethylauthra(|uinone readily undergoes complete 
■I'i'-ii. It is impos>ible, therefore, from the above coiisidera- 
u-rive at a safe conclurrion regarding the position occupied by 
'■■a-ixyl group in the above-described methyl ether of alizarin. 

■ ••.■racl obtained from tho " (ijuologbu ’’ leaves diiferod from tlmt 
i oy tlie root, inasmuch as it cont ained a (‘onsideralde [iroportif n 
. ■ !. t; i. 



DAHIlO^VCLIi’F AM) : CHEMICAL EXAMl>iATION 

,/ J wliKii was soluble iu petroleum. This petroleum c:/. 

i p , itiiiK- nci.l, togetber with traces of acetic and formic •• 
',J ] I ‘in-ii! aiJiMunt of (ho liydrocarbon henlriacontaue. The i< , 
. . u,; fuuiid 1-u contain «otuG of the previously-mentioned hy-i. 
,,w,.. tMviahthi'a.piinonc (m. p. 200^'), but their most intei* -- 
i^'a II. -w, ccy.-talline idcohol^ which it is proposed t<> 

, i„nrlnd‘Uin!.. 'I'his substance possesses the formula (J3JI 
. it , uu'l lias [ a]i, + Oa-y®. It yields v\elhylnioT'u> i : 
jj n -oa j|„ (111. p 1 1 0 ), on treatment with sodium ethoxi.,- 

Jli-I f; \ ! 1 ' ib'l''. 

uidoi 'l i- rcpit'senti d by the same general formula, C^lb 

.jjj, ,1;..,. v,-i iliitii. idcohols which have recently been isniu . 

ub namely, lippianol, C25Hg(.04 (m. p. 300 

: iCp'j ,, nbi:iine<l from Lippia scaberrima^ Bonder (Pow. i- 

Mii ih, Arrh. J'hunn., TJ<)T, 245 , 3 i 4 ), hnd micromerol, C. 11 
(m. p. ‘Ill ; ! li, -1 h7 j, and micromeritol, Cg^H^gO^ (m. p. 201 t 
! «i ' , i 1 '1 ], b.)lli rocen Lly isolated by Drs. F. B. Pow. i 
A. 1 1 . S liuav from .I/fcromeriVt Chamissonis. Those four sub-i .: 
1 .oiv-.vn, vxinbll a marked similarity in properties, and it u 
ti,>ivf..i.- appear juuirtble that they are chemically related, 
j. ijj! ti' (■( ii II p )U I ‘ds a[‘pcar previously to have been described, 

Ih iidor to ascertain wiietlier “Ojuologbo" possesses ary 
h ,ni!c.-d piiy.dolo^dcil action, tlic following experiments wen 
.imi.d lor us Ijy Mr. Jl. il, Dale, Director of the Mb.; 
!’i,mi<'.]oLd.'il Ib'.se.uvli Laboratories, to whom our thanks au- 
Anmuhi- of tlie extracts corresponding respectively to 17 gra:;. 
ti,-- .'hi.d l.-avc,- and to 7'0 grams of tlie dried root were admihb; 
t-- io.dl .b.g>. but no doiinile rdl'ccU of any kind could be ob^. r..- 


KxritUIMKXTAL. 

1 . K.aunmation of the Hoot. 

ib r *ii.- luirpo.-e of tins investigation, a cpiantity ( 10‘9 kilogi-n: 
it..' limdv ground root, was completely extracted by com.:: 
j oi- •■! iii.ai aiili iiut alcohol. The liquid thus obtained w.o- 
I'f'om lia* gMMtcr part of the solvent, the resulting dark brown . . 
tli< 11 tuixoil wi'Ji vator, and distilled with steam’ until (!.'■ : 
tl-uing fi-mi (iic (.■ii!i.l.*iiscr wa.s no longer acid. Tlie 
• 'on'.ann d dr-q- of a 'invm y, yoliow oil possessing a peculiar odonr 
w 1-. t \' r.i. It li with ethor, and the ethereal liquid sliaken 
solution of Midium carbon ite, d'iio deep red, alkaline liqum 
o'iuaint'd yielded, on acidilieatiua and extraction with othei'. .1 ■ 
liuuiiityot a led ui! wliicii tb']Kmited crystals on standing. * 
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ing separated and recrystallised from alcohol, meltod at 
' . and apparently consisted of palmitic acid, 
oiheroal liquid which had been freed from acids by moans of 
■ 1 carbonate yielded a very small amount of a yellow essential 
liii.-t the a(|ueous portion of the distillate was found to I'onl.aiii 
, acetic, and butyric acids. 

i iuitents of the distillation flask consisted of a quant it v of 
us matter, and a dark-coloured, aqueous liquid. The latter w.as 
from the rosin, which was then waslied several times with 


Ex(mi7uition of the Re^hiSi. 


i'eshi was boiled with .several successive portions id' .-ilcidhtl, 
i‘ liquids filtered. In this way there were obt aim'd a d irk 
cd solution, which deposited a small amount of a solid on 
iig, and a quantity of an amorphous, lirowii powder. Phe hitter 
t was very sparingly soluble in alcohol or ghicial acetic acid, 


Mduble in the other usual solvents. Nothing crystalline eouhl 
aiatcd from it, and, in view of the possibility of its lieing a 
de, it was submitted to the action of dilute alcoholic livdro- 
icid, but with a negative result. 

^ulutionof that portion of the resins which had been dissolved 
iiiont with alcohol was ovaporated on purified sawdust, and 
m 1 successively in a Soxhlet apparatus with light potroleuui 
-1 ether, chloroform, otliyl acetate, and alcoliol. 


Petroleum Extract of the Reeius. 

was small in amount. The greater portion of it w^as soluble 
' iiition of sodium carbonate, and a further quantity was 
<-■■1 by cold aqueous potas.siam hydro.vide. Nothing crystalline 
tained from it. 


Ethereal Extract of the Resins. 

Weighed 35 grams. On attempting to redissolve it in ether, a 
did not readily pass into solution, and this was collected on a 
tid independently examined. The ethereal filtrate, containing 
ce readily soluble constituents of the extract, was shaken with 
successive portioms of a .solution of sodium carbonate, and (hu 
'• liquids thus obtained, which were all dark red, were e.xauiiticd 
cly. 


G L 2 
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/ / i( >‘f <i Uy irufiiuidhijjyijmethyfanihraquvioiiey . 

ii], . :ii- tlio til <1 two soiliiiin carboiifite extr<acts, a viscii], 

•• fi- ii-r f.'ii, l>ut (Ilf* liipiiiU from the subsequent siui . 

ilbili yirl'lr.] a |pre{'i|)itato of a dark yellow solid, 'iy 
u, ill ;i!i-o]i(th from which, on cooling, it separal. ; 

.. , 1 , ri \ -vil- iit, rihunf. ‘2S0''‘ As these crystals con;*] \, 

I i ;;!v K-- 1 iiiti' d, lia' tii(i!’(.“ iiiiiount of the substance was (li>^i ];. 
K; v-i-'x ,>ii;i\diitli- and tlu' mixture boiled. The resultiii;^^ . 
I'. i : v.ii i\. \\ i~ i-i-v.-t.-illisf-d from elliyl acetate, when it was odt :;;. 
j' '.<-iinw iiU'lt IniT at 173"^: 

'I ; lu.! H j.ji (.:<), and 0'04i8 11.^. C = 69-4; H = 

n i. jiMdCfb 0-0427 irp. C = G9-3j H-l-o. 

i Mjuircs C ~ G9-7 ; H = 4’5 per cent. 

Ti.<- ]• aiiMh tiir rllK-i'oal extract of the resins which w;t‘ 
j.iiircly :(diih!,’ in dlier, and which was separated as dowi;'- 
.(!. w i - i.i'Uid iM consist of tliG substance which yielded tliis a, -, 
d. Miivi', a- i>ii licatiiiLj it with acetic anhydride the same 
'!; 1 1 73 ) was 1 )!] t :ii nts! . 

pai-c ;u'(*tyl derivative was iiydrolysed, and the yn;;; 
ilii-ed fj-.im ab.'*olutc alodiol. ft separated in gohhm vi 
h- . *! .■ lilt lling ;it 290 ; 

II iMiin -vve (i-27-'^0 (‘0^ anil O'OI 14 Up. C^71-l; 

" ill-J „ uUiG3 11p. C = 71’5; li-.4r'. 

Ot^dlid.)^ Its pi ires (]-7rG; ll = 4'5 percent, 

• ut-{ iticc of tile loiiuula aud possessing pii-ji-ri.i- 

: .Mtf.iic uaji lliosf of this coiii|Kmnd lia.s liilheito Ijeen descriiud. 
1 IM-: ii,,v \ ] 'll ;cnuiiiation by means of rerkin’s modification of 
y;i\a> the fi>llowing result ; 

" i'av( n 2275 Agi. (Jip-0 - ll'G. 

^ r-* requires 011^*0 = 11 '6 per cent, 

i l;f iia-k whirh had ijceii employed in this e.stimation cont ti: ■ ; 
■ r>'n:fr wiilt the liydriodic acid, a quantity of a solid b- 

a> i-.'Hfi.ai d. and ci y^lal]ised from ethyl acetate, w’ben it was oi 
in d irk ydiow iieetHes iiieliing at 235^: 

*'di':;.‘ y:ivc 0'2st>2 rn,, and OOltG lip. 0=74-2; H --= h-. 

Oi.'*b;oO., rv.piiru- O-To'O ; H--=D-0 per cent. 

A luiaiu'i quanldy of this sub^taiu-o (in. p. ‘dobA prepari-h 
(i\ ii'i'd with (diiomiv acid, when a couipoaud was obtaim-J 
m > liiM d iroiii ciliyl acotale in deep golden leaflets uieUing a; 2, 

1 In* littoi 'im^raiice was abo produced, and in much better \ n l i- ■ 
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Die originil methoxy-derivative with TO per cent, ^ulpluirir 
It was analysed with the following result : 

— gave O' 22 00 CO^ and O' 03 20 H.,0. 70- 0 : 11 VI. 

requires C-TO'O ; II - J'O per cent. 

. compound agrees in composition an 1 pimportios with the 
:n\<lroxy-2-methylanthraquinone prepared 1)y Sclninck and 
.’fW.'^ki ( 1 rans., 1694-, 65, IS2), and is evidently idt-ntieul with 
I. order to eonOrm this coiichision the aretvl <]ei'ivative was 
V 1, and was obtained in slender, pale yellow needles nu-ltini; at, 
Die temperature recorded by Schunek and M ireblewski farilio 
:: point of the acetyl derivative of the siib>tance pr»>pared b\' 


jps jjai'e 0'2992 CO^ and 0'04G2 II., (X C - GT a : II -- 4 2, 
reipiiros C-67'J ; H - 4 1 | or cent, 
vellow sub.>tanco melting at 290 d isolated from the root of 
,ta h>i(jiJlora, must, therefore, be a lnjrlranjnirtU).r^iiii^:llii/l,ti,thm 
possessing a constitution represented by one of the following 


CO O-OH, 



CO Oil 


Xdl,. 

Aj-cii., 


4‘0 (<0 ' 

‘ cMtiponnd, (in. p. 235 0, which was formed from tliis 

.'.piuetlioxymethylanthraquinone by tho action of bydriodie aei.h 
ieli yielded 1 : 3-dihydroxy-2-inethylanthraquinonc on o.xiilation, 
tiierefore, be a dihydroxy methyl, inthranol 

^■huiiethoxy-'l-melhylanthraqu\none. — On solution in aleoliol and 
li'-iit with sodium ethoxide and inetliyl iodide, the livdroxy- 
yvmetiiylanthraquinone yielded 1 : 'i-dimtthQxy-2--nicthylai,lhr(f. 

This new compound is also readily produced in a similar 
a- trora 1 : 3 dihydroxy-2-methyIanthraqninone. It (■iy.-tal]i>es 
.■!-!i coloiired needles melting at 18P: 
i 12 gave 0-3020 CO, and 0 0037 lip. 0 = 72'i ; JI =5-2. 
refpiires 0= 72*3 ; dlj=5 0 per cent. 

* 

hohtion of a Monometkyl Ether of Alizarin. 

c oily product which separated on acidifying the first two alkaline 
obtained by shaking tho ethereal .solution of the I'eadily 
ir portion of the ether extract of the lesins with sodium 
as already described, deposited no solid on standing. It, 
-''''■over, thought probable tliat it might contain .some of the 
-le.'.cribed hydroxymethoxymethylanthraquiiione, or oilier 
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I j . t.oii.' to^'f^ther with carboxylic acida. It was thvi ; , 

ui?h .nftif firilivdride, the product dissolved in ether. ... 

shaken with a solution of sodium carl o; . 
.ti'.n "f tlie dark-coloured alkaline liquid thus oh’.ti^.. 
;i. vi't id .<-uh>tarice from which nothing crystalline c<. i i ^ 

{< 11 at- <1, hui oil evaporating the ethereal solution coutainii j 
|. I :iridir. acetvlatcd product, an oily liquid was obtained 
^ pr.dte.i a .Man 11 (juantity of a solid on standing. This was col’c-. v 
,Li d. after ^ev.-ial ci v.-trdlisatioiis from ethyl acetate, obiaiiivi 
I lir y.-ilow la edlcs uielting sharply at 209° It was hydrolysed 
,df<.}:nlic puta.di, anpl the product crystallised from ethyl acetate. 
i! tuiined yellow ncvdlos inciting at 175°. Unlike its acetyl deriv;i::.. 
llii- Hih.'tancc is freely soluble in alcohol. 

<Mi ili.ssolving a trace of this compound in concentrated suli h.r 
:;< ;1 a bro'.vnidi-red <*o!our was produced, which, on heating the ii ; ; 
to l.'iO , fluinged to an intense red. It dissolved in a soluti .; 
(i;uiiim livdr('xi<hi wi^ll a red colour, and on boiling the liquid; 
M-iiiC tiiio- a \ inlet coloured precipitate was deposited. The su! -' ,; . 
ne ilirig at 17b was analysed with the following result ; 

n f'Ldb gave O'lddS (.*0., and 0'0228 II 2 O. C=71'0 ; IT = 4 n, 
TjHj rcrpiircs C = 70-9 ; H = 3-9 per cent. 

Hie coiitposilion and properties of this substance agree wii i. 

<if tb.' inorioniethvl Mlicr of alizarin which was isolated by 
Himm.el ('I’rnns., 189.3, 63, 1174) from the root of 
T//,.L7e///. Linn, (■“ (hiay root"), — a plant belonging to tlie sc. 
! ;ito] ,d tii der { iLuhlaceo’) a.s Mo?'inda longijlora. Unfortun ca . 
Miriliieh' iiiati'ri.il was nut available to permit of our niikii^ 
11.1 tie. .\v! ddfimination. The melting point found ^by 'Perkin S 
lluinnu l fer the coinpound isolated by them is 3° higher ti.v 
timt Liiind ftu’ our substance, but the 'acetyl derivative of t;..- 
preparation iiudts at 209°. No doubt can therefore be enteiirciv 
Kgaiiling (he ideuiity of the above-described substance, Cj.fl ' , 
witii the ntonnuictlivl ether of alizarin obtained from “ Chay r<' ' 
oily liquid, from which the acetyl derivative of the n 
inctiiyl ether of alizarin had been separated, was hydrolysed, b 
prodiift )ieldcfl a further quantity of the hydroxymethoxyux b.;. 
.‘intliraquiuone. but no other solid substance could be obtained fj 

After tl\e ethereal solution of the readily soluble portion >d n 
tilicr extract of the re.sins had been treated with a solution 
Midiuiu carbonate, as already described, it was shaken with ;i diiv.' 
S'dutioii of sodium hydroxide. The product which se[iaratv-i 
nculifying tlie alkaline liquid thus obtained was only small in an. i.!-' 
and nothing crystalliiio could be obtained from it. The 
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v^'iiit h was DOW free from substances of an acidic or plionolic 

♦ . WAS evaporated, when a product was obtained which do- 
! a solid on standing. This was several times crystallised 

and obtained in colourless leaflets melting at 130\ On 
with acetic anhydride and sulphuric acid, it gave the 
t ,• i.:ution characteristic of the phytostcrols. After drying at 
. j* WAS analysed : 

,,i s:>> gave 0'2533 CO^ and 0*0889 H./). 0-83 -i ; H - ll'O, 
requires C = 83*9 ; 11 = 11 '9 per cent. 

i 'JJoroform, Ethyl Acetate^ mid Akohol Extracts of th. 

I r chloroform extract of the reOns wa.s small in amount, and 
omIv a little of the above-described hydroxymetlioxymethyl- 

■ i.;- s.plinoiie. 

js,. {i.-riion of the resins which was extracted by ethyl acetate 
..ji.tcil to 92 grams. Yarious attempts were made to obtain a 
. • I'Hne substance from it, but without success. 

Tf umainder of the resins, which was soluble only in alcohol, 
- ri,* largest extract obtained, and amounted to 90 grams. Although 
:i;)-.u-d to a prolonged investigation, it yielded nothing crys- 

Examination of the Aqueous Liquid. 

ill- combined aqueous liquid and washing.^, which had been 
; u.ard from the resins, as [ireviously described, were filtered, 
i .‘xnacted five times with ether. The ethereal liquid was then 
jttk-ii with six .successive small portions of a solution of .sodium 
icVocate. On acidifying the first alkaline liquid thus obtained, a 
;i:'; !• il, oily product was precipitated, which did not solidify, but 
.<■ ' ibn-quent extracts gave a yellow solid, which wa.s found to 
: oAiof tlie hydroxymethoxymethylanthraquinone previously isolated 
liu* resins. 

Tin Aqueous liquid which had been extracted with ether was 
c-l witli a solution of barium acetate until no further preci[»i 

■ WA- formed, then filtered, and the precipitate washed. This 

■ i^tlo was examined, but nothing crystalline was obtained from 
A .flight excess of a solution of basic lead acetate was 

^ i lo the filtrate from the barium precipitate, the resulting 
' Aibio lead compounds collected, wa.shed, suspended in water^ 
lapsed by means of hydrogen sulphide, and the liquid filtered, 
filtrate was concentrated, mixed with purified sawdip^t, anil 
dter which it was extracted with various solvents. From 

• !■ uuoii removed by means of ether, a solid was obtained which, 
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■J.M- ri vM from ethsl nc-eUte, melted at 151 — 15:; . 

’r!:tv^. il).' of anhydrous cdtric acid. 

^ Ti-f rhii itf firm ilie had acetate precipitate was freed from 
.,t .\ f-niiuted. It was found to contain a large amount . ; 
p,.;,. a. ii rr.clily yielded (hphenylglucosazone melting at 210 . 

JI. Ejy.i ruination of the Leaves, 

Ti.c <Moufid haves (5*.s kilograms) were completely extract*. i 
, percolation witli liot alcohol, the liquid concentrate !, 

the r. udual dark green extract mixed with water and distilled u 
^Ic nil. 'I'he lii-tillate, on extraction with ether, gave a small aim- 
ol an e'Si titia) oil jiGs-cssing an unpleasant odour, and the arj.i, 
from whicli this had iieen removed was found to contain f..i; 
mi-tir, and hiiiyric acids. 

'!'iu^ di.Millatinn liask thou contained a quantity (135 gram^ 
daik rt .<in, which was separated from the aqueous liqni i 

Wfll wa.'-hcd with hot water. 

Kx iminaiioii of the Resins. 

‘llic resinous mass wa.s dissolved in alcohol, the solution ad 
with p irifiod sawdust, and the mixture dried, after which it 
(‘.xu'.ictnd successively in a ISoxlilet apparatus with light petiolr 
{h. p. 50 ), ether, chloroform, ethyl acetate, and alcohol. 

reiruleiiin Extract of the Resins, 

’l'h<> peiroleum extract amounted to 59 grams. It was dis-ti; 
ill eiiier ami the resulting liquid extracted successively with soluti 
of ‘’odiuiii (nihonaie and potassium hydroxide. The products oiiiid 
h\- thi' ii'i atnient were small, and yielded nothing definite, alt!.-! 
liie lapiid ohtaiiied on shaking with the latter alkali had a vi. 
colour. 

I hr i lhri'CMl si'lution was then evaporated, the residue dh:"'’! 
in all ah'ulmlic S'lhition of potassium liydroxide, and the miN' 
heaird lor two houi'.s. The greater part of the alcoliul wa- ; 
I'rmuvrii, water added, and the alkaline liquid extracted with 
I Jm etliensil liquid thus obtained yielded, on evaporation, an ■ 
pirduct, wliicli wa.s distilled under diminished pressure. Tnr 
lilnitr di.q‘0.-ited a soli^l on standing which, w-hen crystallised li 
ethyl aiTiate. formed Icaiiets uieUing at 6S'^: 

h gave <)-2551 L'O, and 11/). 0^85*3; H = U'8. 

h,‘ = 85'o j 11 = 14-7 per cent. 

Ihis Mil'>tance wa.s therelore the hydrocarbon hentriacontane. 
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ilv liquiii from which this iiydrooarbon had boon soparaiod 
_ • ;nd to contain oxygenated substances, probably alcohols, but 
, .;o reaction for phytosterol. 

liquid from which the hydrocarbon liad been removed 
[ s of ether was acidified, ami di'-tilled wdlli stoaiu. 'I'liis 
,,,i a little acetic and formic acids. The contents of tlie dis- 

■ il:i>k were then shaken with eihor, the oiheical liquid 
:'( d. concentrated to a small bulk, and a con.siderabln volume 

].i.'}roleum added. This caused the preri|titat ion of aejuantity 

■ . li resin, from which the petroleum liquid was dccaut<’d. ’the 

■ ( \va> then evaporated and the residue distilled under diminished 
. . ;iv. The distillate, which solidified on cooling, was cvystal- 

. :i im methyl alcohol, when it yioldel a pi\)Jurt meliing at tht’: 

- I'!.'.; gave 0-:l9()6 OCX, and 01 152 H.d.). (J -- 75 o; I! 12-2. 

requires 0 = 75 0 ^ II = 12 .> per kmiI. 

:;.cicforo, consisted largely of palmitic acid. 

Ethereal Extract of the Resine. 

\ was a soft, green mass weigliing 57 grams. On treating with 
. !-i‘o'd amount of ether, a quantity of a green solid remaiutul 

■ .A". ,ived, and was collected on a tlltor. The ethereal tlltrate was 

>li:ikon with a .solution of sodium carbonate, d'he alkaline liijuid 
<'liiained yieldod, on acidification, a product which appeared tocon- 
: In .a considerable extent, of the hydroxyniethoxymethylanthia- 
. 'i.i' jireviously isolated from the I'oot, but it could not bo purified. 

I extracting the ethereal liquid with sodium carbonate solution, 

• V. > w.ishcd with water, when a large quantity of chloi‘0[)hylI was 

[ iv.'.l. and .subsequent extraction with potassium hydroxide yielded 

I; : .uiicr (juantity of a .similar, uncrystallisable product. Tlic otlieieal 
I : ihially left on evaporation only a soft, green rosin, 

Isolation of a New, CryfitaUi)ie Alcohol^ yhr'uelanol, 

li.i- above-mentioned sparingly soluble solid was dis.solved in a con- 

• • i.‘!JLM|uuntity of hot alcohol and the solution digested with animal 

• by which means the greater part of the green colour 
removed. On concentrating the .solution, an amorphous, slightly 

produc't was obtained, which melted from 240’ to 270 X Tliis 
"A- ;iv;dn di.ssolved and treated with animal charcoal, which removed 

• '■ '■>^t UMccs of colour, when, after repeated fractionation.s from 
‘ r i, tljc greater part of it was obtained in colouries.s, glistening 

melfing at 278’. The substance, after drying at 100’, was 



j .| . jiKSH' J. rwMIVATlOX OF MORIXDA I.OXOIFf.ORA, 

(r\h17 0 30-^ cu. anrl 01041 H^O. 0 = 78*2; H= 10 

(\ n 0 requires 0 = 78‘3; H = 10-7 percent. 

•j I , ,i, <:i'i tJtiJte gave the following result : 

III I g.tvc I) 2>.'rj arn! O'O078 H.,0. C = 75'9 ; 11= Ifi 
i\, fl. M.JIO requires 0 = 76*0; H = 10*7 percent. 

< ;-(>>. ;ii--.i.lve.i in 100 c.e. of absolute alcohol, gave ap +(i‘: 

J U' ii’. 1 unn, wiii'ljce ! -h OO'O U 

'l i;.- ff iiipoOtinii properties of this substance do not agt 

t';.. I f :triv jui'vioiisly described, and, being of an a:. 

is:i' if i- propo-nil to (lesignate it morindanol. 

If ;i. >!h.ill qiianfity (■ uioritadanol is dissolved in aleoi: 
,;!!:!iinhi:i b prn( ipit.ute is produced on diluting the - 
uiiii i<< !, if the gieiter part of the alcohol has previous; 
i-v;tp<.i ut( The cle.ir litpiid thus obtained seems to li:; 

(.f 1 rniiiudal snlutioM, as no morindanol will sepaiM 
ii :i<jUi'*u-, sniut ion of an electrolyte is added, and, on ai 

i! lo .‘.far;*!, it [<'!■] ns a porfectly tr.ansparent jelly. 

A quantity of mori 
\v:i> -l;-M.Ivt <l ill iilcnhol. sodium etho.xide and methyl iodide add-- 
it.i- ini -cturo liea1(‘(l for tlirce hour.s. The product was then di- 
in (tl.i-rand fieo-l finin uncdianged material by means of })i>i 
liv.hoxido. d'lir tiicihj^hnoriuJanol was crystallised from alci ln-t 
15 f-/in;«d of m-cdlcs which melted at 110° This sul 

f. io.iincd no sidvt-nt of crystallisation. A methoxyl deteiin! 

tl.r f.. 'lowing rcsuh : 

o-l"..! ;:;ivo 0 ‘I ind Agf. (dT,yO = 5'2. 

p I requires CIH 3’0 = 0'2 per cent. 

^ /o' F.t’i.ul Acd(i.ii‘^ and Alcohol Extracts of the Av 

dii‘-o v-.i, ;di Mhiili in iimount, .and nothing crystalline co- 
'■•oi.iin.'.i troiii :i(iv of them. 

I, j-n ;iii nation of the Aqueous Liquid. 

‘I’of atpicoim liquid olitainc'd from the extract of the Iea\'cs. 
vi-'u:-!y dvsi i'ii'cd. vv:i> examined in a manner similar to that iv. 
'•I -■ 'iiiuxn--!' with tlio corresponding product from the root, wi 
‘M'-ption that the ut-utmont with barium acetate was omit’* 
luiihrr ijmuUity oi the hydro.xymei hoxymethylanthraquiiioic- 
‘.'.di ) Wi- obtained, and the Jiqucous liquid, after purification liv 
ol b;iMv' lead acedate, yiclJc-il r^-phenylglucosazone mcltiug at. 
No -utiic acid could be obtained from the leaves. 

r-m ‘Vm I.. OMX CliFMICAL lA'oF.AlC.-n bAIlORATOTlIKS, 

Lo.VDON, 
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XX XVI . — The Litemctwn of Ciiano<r>}}ji{Ji'ov<:tyvoHt\ 
Nitrite, and f^odium Etiioxidy. Vati IT 
The Constitution of the Prod>>vts. 

By Ahthur Lapworth anil Klka\ WKciL^LKii. 

[.ii-vioiis paper (Trans,, 1907, 91, 97i'r!), it shoun tliat antvl 
in piescnce of sodium othoxide converts cvaiuulihvdioe.u voiK' 
. >iil*stance (Z/); t!^illi402N2, whicli proved tu bn tlie budum of 
:d!:<i'acid (A), OjoHj 30N(NH2)*CO^II. By iho aetion id’ diliit{^ 
.;d :u'ids on citbcr of tbese, there were otdained au i^oinerie 
l A ) and two isomeric lactonic bases (/> and />'), to which the 
fonnula (XoH,40N(NIJo)*CO was assiinied {/(h\ cit n 978 

L --_ 0 ^ I ' 

, The prolonged action of acids on tho base (A’) hvl to the forni- 
. ! i Hibstance which, although capable of forming salts with base.s 
: > Ap' liing carbon dioxide from carbonates, was not cai i)oxyli(‘ in 
: ai. r ; this was referred to a,5 “tho lactonic acid,” and was iriven 
:■ Mania (\(jIIjgOoN(OH)'CO. From this substance, 2:3 tltii- 
1 0 1 

: diii iizoic acid was obtained by long-continued healing witli con- 
tend liydrochloric acid. 

ire M!v>ent paper contains an account of the experiments on ilio 

• acid which led us to believe that it did not owo its aidd 
;•! hv- to the presence of a carlioxyl group, and also the lesuKs 

1: ’AC venture to believe establish the ultimate constitution of llio 

• il l] compounds mentioned aliove. 

c T-r-ussing tlie latter question, we may recall tho fact that tliero 
u.-ng evidence in favour of tho view that the NH., group is 
■ in the amino-acid and in the base Ji. This we have since 
aide fully to confirm by preparing (ho IhuityVuIent derivative, 
H J i.N(>i:OHPh)'CO, of tho base by warming tlm latter with 

abyde in absence of any solvent. 

‘ ‘ iiio to the ultimate constitution of the aliove compounds wns 

d Oh an examination of tlie products formed when they arc 
’ ' ' a by ferrous hydroxide in presence of alkalis. This treatment, 

I ho cold, leads to their decomposition, ammonia being evolved, 
O' iio iron is converted into the ferric state (compare Trans., 
•' 91, 980). In the case of “the lactonic acid,” there is also 
■ d :i neutral compound having the formula Cj wiiich wus 

‘ t't l»e lactonic in character and to contain the group 

’iite yielded iodoform with iodine and alkali; on oxidation, it 
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va cotiv. i f. l into torponylic acitl, and was identical with t/ 

>! u!i<-l]d<-, alt.liongh in certain particulars its properti- - 
.t.v-iytiC'l Ity llacyer to that substance. 

\ , of the formula of methoethylheptanonoh : 


< H 




i i 


IL 

'aoi! tliai <>! (•v:ni'’diliv(lro(M! vone (11) shows at once that the j i 
l. M.iir;-' fTo'ii tiio hitt’-T ti) the former involves scission of the il!;,, : 
, ritiu' Ix twccii the (’ll and CO groups. This can r ’.a 

t.v that the attack of the amyl nitrite* - v 

(A.nn-dihv i!<'c:i! w;i> directed at that point and not .c 
•ro-cil ■ :i- i- u>ually the case when a ketone reacts a;- 

(.Arr ill pi' -tiifO cl scmIiuiii ethoxide. 

i;..].* liiiK III- wiih ntlior cyclic ketones containing tlio l'’ 
o('il ,■ liavt‘ diuwn us that sucli is their normal behavi'i’ir ■. 
esters; in the (-ises we have examined, the first [a.‘: 
on t [(‘atmeiit witli water yields an open chain hydroximino :u; ■ 
v.ia ii acids are ii'cd :is catalytic agents. A similar change in ihr, 
anadihydrocarvoue would load to the production of tl.- 
ti:n ie.g tie- strurl niv ( 1) ; 


(Tl 

r\\ 


■{■•('II 


('II,.-('fl((AN)^ 

-Cllvl’Od! 


N0H)-CH3 


(’!{/ ■ ^CH„’COoU 


-c*C(rM 


Till.' Mih'taijc.-, liowcvcr. a< the oxime of a /S-cyanokt^Toiic. •" 
t.-adily 1.0 conv'. rird into an *' /.sooxazoloniniide,'’ to which, for roa- 
wliii-ii follow. 5 111- ainiiio-stj't.icture (II) may be adopted. 

'!iio fr<'o acid" here depicted, however, require for their foraic: 
ih.' .ill- .iption of water; this, however, is absent during the 

'.i.a:. iii.'tead of the free acid, the formula of which has ju'’ !■ 
gtv.-n and which represents the amino-acid (d), the anbydrlh.- 

i.o lain I" pnidud'il ; 


cn 

CIl 


TX’‘(' 1 I< 


CIT. C -0(0^13) 

(MT/CO-KITC 0 


>N 


! ln-rc -cenis no I'cason whatever to doubt that this structure ; ; 

1 aprovtuiis tin; compound referred to as the lactam (i). lie '‘''t 
detimt<> a<'i i rh iiMcter of tnat substance is explained by tiic pu'''-- 



, VAN<‘l)IHYni^(K;AKV(>yE, AMYL XlTlUTi:. ETC. 


IM-.M 

A' 11* group in a ring, ami in attarluut’nt to aii iV-ooxazolone 
, .a a point where a hydroxyl group is known to clevolo[) an 
acidity. 

: -rinula of the lactam {L) thus contains a sevon-inomherod ring 
: -iriion with a five-membLUvd om*, and this is especially in- 

• _• in consideration of the ease with which it. is foi'incd on 

• amino acid (d). 

::.. cli,iiusm of the formation of the lactonic Imsc '/)} fnuii llic 
/j <‘an be grasped without ditheulty. It is evidently tlie 
. : lactone formation in the molecule of the yS-unsatnratt d 
.•id, so that the structure of this base is to bc' represented 


CII.r 




CO 


-C'C(cir,) 

C(NR,)-0''^ 


0 

II 


HXkCH,). 
(X) C(Oll)-n- 


!.< ing the case, hydrolysis of this “ isooxazoloniiuido ” sliould lead 
i. i JtialioQ of ammonia and tlie C’Oi'res[)Oiiding /sooxazohuie (II). 

substance would iiave all the properties of the compound 
• 1 to as ‘‘ the hictoruc a{ud,” but its rormula conlains the 
(if water le.ss than that adopted for this acid in tlie piawimis 
Tile apparent discrepancy is due only to an obstinate itTeiition 
of crystallisation; for, altliougli wo iiavo not. obtaiiieil tin- 
r.iiydrous substaiice, the crystals of the acirl, whilst stable in 
- i-plicre, if placed over sulphuric acid in a desiccator decom- 
■! are converted in an amorplious mass (comparu 'I'l’ans., 1 1)1)7, 
and D90). To obtain ijioro satisfactory evidence on tho point, 
:'>n of bromine on the acid avas examined, in the anticipalion 
. would lead to tlie formation of tlio neutral nionobroino 


I'll, 

ca. 


>C-C11< 

■ 0 - 


cir,— 

CH,-UO 


-CI!r.C((ai,) , 
CO 


was found to be the case. The product was well defined ;md 
‘ire, and sliowed no tendeiu'y to unite with water of ('rysta!- 
■ ; it was neutral and liad tlie composition indicated. We feel 
1 litcrefore in .assigning to ‘‘the lactonic acid" previously 
■1 ilor. cii.) tho formula and the structure 

-uven. 

cliaractei’s of the lactonic acid are those of a typical f>v>'>xa/.o- 
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h)U(.i " or iivli o-tyisooxazole. That we definitely adopted the hy h , 
iMtli* ! tiniiitj'- (Mrbonyl formula for the “ t«ooxazolone " re i i ./ 
hr.-n i/i»- halaiJL'f' of evidence generally appears in favour of tis . 
Ml,- ct-* - i-ifvioii'lv and also because the amino- :n.i . 

t for the allied acid (.1) and the lactoir - • 

■.---ij;' «o liavfi 1/Ocii delinitely established by tlie 

;! : I <•^1 d'vfi ii H/il, 

l iiC jcductioji of ihf lactonic acid occurs in accordance uvl 
I li lu iMvioiir oi /-oo\;i 2 olones. We have more recently four. I ■ 
ir.o jf i'l, .'IS \N(11 ns the compounds from which it is obtaiiic i. 
tivdioxyluiJiinu and Hirtlu'othylhcptanonolido when heated for ^ 

. idriM'hlc viiuo with dilute acids. Doubtless the reaction ^ . 

(Mtri l , in tin* I'lr-l instance, of tho formation of hydroxylain . 

; ,icid '' i v.iiici). in ing a /j-ketonic acid, loses the elements o’' r..;- 
('il_ . ^,(11 CH ♦C0'CH3 

y-, i£ 

" (I ■ I 



■ i.uvid!- wiili i'oniKilion of tlio ketone (H)- 

U i' ii!i<’ia*-i.ing ihut the isomeric lactouic base (/i'), wheii m c , 
y.\Ai dihiu: acid, ) ielil-i racemic meLlioetliyllieptanonolide. Tin-, i- 
Imn-d \sit!i the fact that the rotatory power previously ! ' 

lie- i'.iM' [/! ) {/yc. ciL, p, ‘JS7) was very close to that of the hn-i' .. 
[.-■i u lo jv cx.imiiiu tljo former, wdth the result that it was finn, i • 
\>- legally inaclivc, and the rotation given in the first papirv. - 
d- uhiii -v UiiLi uf a s[)c.'iiiien nC the active base [B). 

Tlic tau i.ictonic b.n-e.i therefore represent the active and r.;." 
ftirm- I'rspcctively. so that the action of mineral acids on the I.- ' • 
(/.I In-d.v a paiiial inversion of tho asymmetric grouping : 


C\l; 

Oil.: 


CHgA 

>o-c-ir 

CII.B 


t' r .nine uiethoe; li\ limptaiiunolide, in which the nnsatuiutvi .■ 

< ! :iiu I- ,ih>enl. does not niectiii.se under similar and more Nioieti' e x 
diiiMi ’ilui,'- llie group rltTL. functionates in the same wuy '• 
iMi'b. 'tyi <-v cyauo-group wdieii attached at the same time ;is ii\m' 
to nil a.-yiinnctric carliou atom. 

I be constitution ol liie sulnstanec described in the former p‘(A-s - 
tb i't.mioi'ic bictam iL] ix iiian.s r)l)srure. It appears to he ci 
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■ . ib-i ince ill the fonuation of the inactive lactonic bast (Z? ), but 
V 1 V high dextrorotatory power, [a],, being greater than ^ 200. 

, uh fliamcters as might be expected in a stereoisoincride of 
,• >111 (/<). hut a satisfactory formula iudioating this as well as 
optica! activity cannot be devised, so that the ditlVuvnce 
: .' S’ a >tructural one, but we have no further evidence to cite. 

Expebiaiental. 

Action of Bromine on the Lacfonic AciJ, 

^ . /. ioii of bromino in glacial acetic acid was added to (Uie of tlio 
; at'id in the same solvent, containing excess of sodium acetate. 

> or of tlic halogen at first rapidly disap'peared, and wlum this 
lie tho case the liquid was diluted ^vit]l water, tlie solid 
; •, p,iiMtcd being collected and piuilicd by cry.>LalIi.>atioii from 

; . : _ -ave 0-2533 AgBr. Br = 26-2 1 . 

0 jiHj, 305 NBr requires Br= 26-25 })ev cent. 

: , -usvtancc obtained in this way separates from solvents lu colour- 
I , u ils which melt and decompose at 153 b 
!■>' ^ /•(j,',m'derivative exhibits few of the characterisi ie.> of tlio 
. ' il coinpound, being insoluble in alkalis and atfordiiig none of 
! ar reactions so characteristic of the lactonic acid. 

Oxidation of the Lactonic elrhf. 

\ ' ition of the acid in e.xce.ss of sodium carbonate or liydroxido 

u.'dy discharges tho colour of potassium permanganate or fei-ri- 

■ , and a neutral oxidation product separates, d'ho formation of 
- • pound is not accompanied by tliat of any couqiound of low 
• ■ content, so that it may bo regarded as certainly containing 

■ carbon atoms of the original lactonic acid. 

-'Vitiation product appears to bo very sensitive to oxidising 
■' ui alkaline media, and is therefore more satisfactorily prtq»ared 

■ ■" :i'f of solutions of tho lactonic acid in dilute sulphuric acid 

; i" ium dichromate as oxidising agent, oxpori- 

'"Wt,- ] that the formation of the compound involves Ihe inter- 
' ' : cue molecule of the lactonic acid and one atom of oxygeii. 

! • ■mj.>iance was puriBod by crystallisation from alcohol : 

-'■■i gave 0-5 7 bO CU.^ and O' 1558 II^U. (j=^57'7 ; ll-G-3. 

■ '' ' 7'5 c.c. of moist nitrogen at 11" and 768 mm. 2S' -=G'C. 

‘ ■ ‘ ujipusition of this substance cannot be expressed by a simple 

agrees fairly well with that of a coD]pouud of high 

■ ■ ' "eight, derived fioin the lactonic acid by oxidation and 



I'';:; l.‘J'Wni:[i[ AND WIN Aisi.KK : 'I'HK iNTP:KACTr)\ OF 

• li.-. -ju-iA. i< iii'.val III wnU'i'. Tiio compound having the cornj’. v • 

[( |j ,No • 7]f d) ii'quires C = 58 0 ; II = 5'9 ; N = 6‘2 {it r . . 

1 ;,.. . (•;!;. iMi-ici"- i.'l’ ^iubstauce and its almost aino); :. 

• j..- I -A i^i-nri.diillty to tills view. 

j;,. , , .;.i i- M.tj j-io I'U‘L iioolublo in water, hut dissolves sp;u ; 
i-, j N'i.rni, h-.-iizn..', or ether, and readily in most of thr • 

. i.r.i / a-' d ni oali!'' lliodia. 

!• .II **' i (111 .diraly hy cold dilute mineral acids, and rapidiv . 
.'.d 'ai’n iiKiji, givitjg intens(dy blue solutions. With i- ■ , 
ri i-.- i :L<id-, it )i*';d:- ycll'iw .solutions which turn blue wlien d: • 
v. . h r. iiliii- -uioiion-- turn yellow on addition of e.x-. • 

;i iri.d;, ii i' w ht.-ii ii- inddilii'd liuw gradually regain the origih- • 

I- !<'iii'. 

!f </‘li'vxi'le and Ferrous J/fjdroxide on o'- 
Lae tonic Aicid. 

W'li- h a .idiiiinii id' the .-^odium salt of the lactoniu acid in rx., , 

• d .al; i 'lialoui witli I'nxslily precipitated ferrous liydnixi d". ■ 
Mil (.(' ii;i- iattxr gradually disappears, while tlie odoin 
. :;;ai‘'i.!.( 1 ahii'i.'t at i-iu;e made [leiceptible. In order to oiiiai:; 
i. [axiibn t-, 1> gi-Liiiis of tiic acid were di.ssolved in COo c • 

.\ i.domi hydi'oxidi', ai.d to tiiis was then added 30 grams of f.-n 
i t;i' i:d‘' di'.^jlvcil in alioiii, 35(1 c.c. of Water, the whole beino ii- ;- 
(■> ii'.iini;/ iiiitil ilir odour of ammonia was no longer peiccpn . , 

1 1 ''' iu'di j'l ijuiii'd about one hour. The iron hydruxidt- ... 
'!.■ (- ii ill. ai d 'oy (iltr.itiiui, extracted repeatedly with boiling 
ai.d iiiiiird likrat(*s evaporated to 200 c.c., cooled, iiiixri v. 
3'' I'i f'lm-i'nliati'd iiydroriiloric acid, and extracted wiili li' :.:-: 

1 li’n-r, i*u <'V:ip<)i'alion, left an oil whicli finally set to a o.; 
<•1 weiLdiiiig 13'2 glams, or 96 pier cent, of the calcid.c 

.. !i.- lUit ; 

li -avi- o 7u7.s co,, and 0-259d 11,0, G-64’9; II -b-''.. 

^ i reijuiies 0 ---G5'2; 11 — 8 7 per cent. 

I'.i- -u ii.-Tanc.' I ry-iiiDlsed from water in needles or plates n.' .'/ 
i' i f h''' . :iiid. Udih-il without decum[K)silion about 300^ 
o .rj.rj. uiadc uji lu 2'i c.c, with aiisoliite alcohol at 15 , g-- 
r■'^l 1 a.tl oi t 3'10 . wlicljcc [m jj, +D9-0. 

!■ ii'-iural III ii'.inii', but oxliituted tlie lactonic character I'i ’ 
:o m hum whicli it iiad been prepared. 0-3039 gram, after I-'..r 
''i 'i -sodium liydro.xidf', partly neutralised the ;.i" 

s.- til it aii.'r tilici'n iniiiutc.s only o’-i c.c. 3' lO-sulpjhuric arm 
h‘(|uin'i lur ncui r.'ilisitum, The eijuivaJent found was I-''!'* 
ri'UU'i.-l fni a l ictonc, (’,11,, A I., ladug iNd, 
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K-t.iiii-O WAS cilso ketaiiis.' in L'liAMcifr, vii.‘Kli!ii; pret-iiutates 

; r.n'M" of piion}'lh\ cii'A'/iiiu iicrtnto luul ^oniii'iirhazi^lo iicotntt', 

, oti troUiih'nt' with ioiliiii' an<l alkili, iiitiii’it ini; 

■ iiufil tlio kotunir i^rdap :< '•ri>ri !,.. 

iL,i> (loscribt'.l :i uicd liavinir tiic aouvn t’onmil.i, aiul 

t - . t'liul-iins tho ^n-oii|ii ^>lii)\vn to bo |iiosl>iu in ilu- snKstam‘0 
, . ■■■t nolict'. Jkieyri''s (■()iii[)<>un(l 'iva^L ontaitu-d Uy oxitlisin^' 

; .xstei'l'Aii {/Jer,, 31 , ami it ua- a>r-iymal tho 

foini 48— but tbe rotatioM of its Id poi' root. aK'oliolii' 

; I ■ •rrespuudcd with [«][» + 44'4 . 4‘iio SLilv-tani'i' was iiu-tiio- 
i.:ai:oiiolide, wliifii has also boon dosoriin'd l)y ,Io(lli.Tjwski 
f I8b9, i, lllil), ai'Ooi'dino to whom the nu'ltiiot [loinl is 

aioH tiji, + dd'3' in iiloohulic solution, 
of di^orej aneie.s, we undoMook the o.xidation of the 

' .• oi,t,;iineil by us, employing the iiLothod used tiy Wallaeh 

' 277, 118). Fioiii d grams of the laetlol ketotio, 

_i ;a> of an acid wore obtained, wliieli melted at d7 ’ in the 
, • .j e'mdition and at OO'* when aidi}drous, wa.s inaiuive. ami had 
. • pi ■■pvrtie.s of ter[ienylie acid : 

gave (1-7002 CO,, ami O'dadI 11., O. C - od J; II -TO. 

( 'J Ij.y (^,11^0 reipiire.s C -DU'd ; 11 7'1 per caait, 

■U''.-'lanco obtained by redmdng the laetunie acid is tlierefore 
. adly niethoethyllieptaiionolide. in all [H'ul)ab]liiy, it is thus 
’ ill a iiigh state of purit}', ami possiblv t he low rotatory power 
I hy ikieyer {he. cit.) \\'as due to the [uemuiee of s(jiiie miaiitily 
•• ii..utive ketuiio in Ids specimen. 

■ •■'.’i oj ^'Mtthoclhi/lhi'jdiiaOnoitde h>j the Aeiton of Oti the 

Lnelai'ie Ba-se (1>), 

:: mg tlif; preparation of the laetonie acid fi'mii t he lactotde haso (/>') 

, i‘Ju7, 91, 989}, indications of tlie oceiirrmice of a .seeomlary 
. Were froiiuentiy obtained, a , slow evolution of carbon dio.side 
■■■.-fivtd ; moreover, tlio yield of lactuiiie acid iiever exceeded 

• ' p»i’ cent, of that theoretically possible, and the molber 

u.v.aiahly showed powerful reducing [iro[)erties .similar to lho.~o 
Aiv'ii of liydruxy lamine, 'liie presence of the laltei' .'ub^tance 
. y established by convaa'ting it into ifiqmre acetoxime' uith 
'lud alkali, lu d.i'oiysing tlie e.xtracted oxime wdtii hydroidilorie 
■ ; luus obtaining hydroxylaunue hydreclilundc free fi um organic 

• ; ‘-iC^ing liiQ mother li pior for the above purpo.se, it was notic.-d 

it was shiikeu with beii/tenc, a further separation^ of the 
.'U I touk [daci-, and on oxniuining the beuzone extr.n-L the 
j. ti Al 
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lat. r wri- f<. n. 1 i<. vi*-M .m oii wliicli slowly oryRtiilliseil ; the |,i ; 
tijii- o!ji.vif«-l \v;i^ to l^e f/*iaf;t]ioethylhepUiionoliJe ;; 

purify. After llie coiiijilete retaoval of ; 
-iiii f',\) r a n'.iij of th*; iiiotiicr liipioi' wi'.li chloroforui leaiU t ’ 
K-('<\' )y <if u furilit'i' (j'.i;kt]t!ty of tlie lactooic acid. 

Iti liii' 'A'.iy. i'luia ^i.iujs of the lactonic base, 22 grams . •. 

i. totiio ai'i'l aii'l 7 -t giMUis uf tiie luetliyl ketone were ohL;;'. 
I' j.i ' -i-iitij;!' :mj jiiT ( flit, of the theureticnl amount. 

of Jft.aitiu: }fciho‘dhijlh^,)>taaonolkh h\j the Aclioo < ■ 
Ihhth: Ari'!.< ojt tJtfi U,L':fi)oto hotuerk Ziftc^onfc VAisc (IVy 

iti U«- Loj.f t.f tliiMwiiij light on the fjneslion of the I’h,' ,■ 
ii.tu,ct( ti.(- h.iM-. t/;, iiiM iff) (Tjans,, 1907, 91, 9S5 and Os; . • 
hy>li. !\ A' (yf 1 he l.iVcr u:i^ undertaken. The substance was ]:■ ■ 
i<a- liVf h‘<’U' with alt Hit flficen times its weight of A"-su]phm ., . 
■iod afo !-\vir<h wi’h raVHiss (tf sodium liydroxide and feri'ous hvd; 
uhtij aiijiiiMoia (aM'ial to bc evolvcd. The filtered and evaj- i .■ 
•-<dii(i-ni w.a- (iif)i acidified ami extracted with chloroform, v, 
ren-.iVLd a con.-iderahlc (jiianiity of an oil. This rapidly solab:;. ! : 

ami Ou' rt.Md(iiig material was crystallised from et/ici', 1') : 
V. iiadi it -'(-[.arited in ctdourhs.- needles melting at 0.3 h j; 
''phcally inactive, and was identical in all re.^pects with the ^/-na - 
'■tiiy]iic(.(ririoim!i(h,‘ di-.^criiicd hy Tiemaun and Semmler f/l'r I"'' 
28. ITTs.i. 

IhnzijVikrm J)>‘rivfitiveofthc Base (B). 

l.'piiimih-ctdar pi-opjtriions of the lactonic base {B) (Trans.. 
dl. .'-.i) aiai hen/.ildehyde wcj’e treated together on the walm l e.. 
I'T three limins Tiic juuduct wlien cojl became crystalline on tril'e . 
'e'n*ui:'i auadioL and was puiilied by repeated crystallis.ilion fr ... 

' hat .-( ij vi iit : 

-L'oN gave 23 e.c, moist nitrogen at 18'" and 756 mm. X 'a: 

rcipiires X^O'O per cent. 

/ ' ' X"''-*''- ''tystallises troiu alcohol in almost colourkvs cia>'..!'. 
■; • tdtrmiiig a yellow li(|uia. It dissolves sotima:,.' 

ua ii,\ III hv'mo-iir, acetoiie, (‘jiLin'otorm, or acetic acid, more spati;..'; 

<^‘ihon letraciiluride, carbon disulphide, or cold alcuh..d, h 
'iiltue a lis nr alkalis. ^Vhea boiled with w.a . 
Jm.alK in pir>enec <.d aci Is, ii i.v resolved into its comj'onenis. 

<: ■! i->N!i!ii. New S, K. 

1 .''tatid tu he a: live {conipait p. I'.'-'-' . 
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^ — 'Iht' of ^(tid IdfOnO- 

' f l0idi‘O' oidiiivs : o.o.d I [(wo-mt (h i^fioo'idnu’s 

I i.niL th yi [dienvno [ditJino r o.h m .< : Dixylyhoothylcia'- 

HI II iv.<. 

By Adau:!) Sfa-ikr and Ahtiu r LVdii'Ton. 

tliO sinijilest acfidine nbtaiiied b\' tin' t‘ondnii> itinn uT 
. . t.n (.'iilnride Nvith acylatuine.s was liONanH-t hylaci'idiin'. 'I'm' 
. i ai uf this irreLliod to tlic synthesis nt j>ini[)ii‘r acridinas ^L'l‘ln^'d 
, t . althoUifli tlie i'e:n;tiou had aii’e.idy hnen stiidii.-d by sf'Waal 
, • i!i.rs, (For references, eoinjiare Seniei- and (Inodwin, Trans., 
81, tlr^O.) With this object in view, we rc inve>(iyated I he 
■.,ii hi-lween inothylene chloride and the xylidines, ami succeeded 
' -Ainini,^ two tetramethylaci'idiiies. Kveiitually tlie scope of our 
,.,,v wiiieiicd into a more general stmh’ of llie syntlicsis of 
r.nd plienonaphthacridines. The following metiiods of 
A- weio enijdoyed : 

F.uidensatioii of aryl- or naphtlud-annnes c>i' mixtures of (liem 
un-tdiylenc di-iodide (Senier and (loodwin. /or. cit.), or’ nielhyleno 
; ; ualc (Senier and Austin, Trans., TJUd, 89, IdUd), 

L, ( '.uidemsilion of mixtures of arylamines and [Tenols or najdjthuls 
r a.talivlene di-iodiclo (Senier and Austin, Trans., 1U()7, 91, IlMi)). 

: 'tiylene ilichloride. 

('..lidensation of diaryinietliyleiiediamines witli iin arylaniinc and 
' :'H-i)'(K’hlo* ide (Vilmann and Wailz, /irr,, TJAd, 36, lOIO). 

ITau y/t-l-xvlidine and /cxyhdino and the analogous xylenois hv 
. :iU(-ve methods, we obtained the coires[>ondiiig dixylylnieLhylr'ne- 
..■.;,.:.e^ and tetramcthv laci idiues. ;y-\ylidine gave a diaininof hut 
li'i.ne by tlie lirst method ; but the desired aeridino was o]>tained 
: . iiu‘ diamine by the third and also by the seeoml method from tin; 
. arid xylenol. Improvenionts were made in the jireparatiuri rtf 
. 1 . d : 7 : U-hoxamethylacridine (Senier and Goodwin, luc. cit.) l>y 
‘ I'-t metliod, using methylene di-iodide, and it was found that hy 
a.' '-i Uiothylenc dichloridc tlio same base could bo jir<>j>aj'»'<l. u- 
: •>' Naplitliols with each of the xylidines gave by the second 

■ 1 the cori'e-^ponding dimelhylj'heuonaphlhacridmes, one of 

■ • ' dai.iiin {(Jhtm. (knir.^ IDOl, 2, 508} has already described as 

■ T, t)f tlio interaction of formaldehyde and a mixture of xylidine 
• ro-liiho!. The expciiiucnts of Senior and Austin (/uc. ci(0} 

1 tout the first method was not a piomis,ing one for the 
; ' "11 of piienoiiaplithaeridines, and it was therefore not usod. 

■ '-'i- 'Ve found that the xylenol and naphthylaminc could not 

(> M 2 
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III'! xyliilir.t', f'.-r, in an expeiiment uTn, 


pl-Wfi 


•dina[ihtlnicri»1inr 


■j ; , . > (if ^f-.w (o cnti'lcn.'c directly Loan acridine: 

; : ■ in >ni!.t' of lejieated attempts to effect the rea • 

i,.-',:- t,u ir ■ dae x>) the ale^oncc of a methyl grovip in the para-]'- 
i'i, In tliC amino groiip. For, excluding the alkyl stih- 

:n ; ii! the me n podlion, every alk)’l derivative of ac!. 
t o'h' ji'i -ti'.-iiVrred hy the first method, or hy the analogous iiieth 
'.'in a h lou ddidivde i' n: ';l, (.'ontairis an alkyl in a para'j>ositim. 
i< j.fci idtiogeii linking. Further, if it be assumed tii, 

t !i.' !i<vl lofcM 1 d t.o u imlliylcnediamine is first formed (\\i- 
ui'h'.'ii ;o: n;l*'r:!it' liale lucthylenearylamine), it may wellundtuo- 
m* ; ji\ d;i;<' im ta'taM.s observed in the case of tolnidii.. 

I il)ri l,:iid', iiid If^Ol, 27, iSOd) before the final cm;.; 

li'-n t-i ,1(1 idi).<- ]iUco. In thi.s event, only those arylatnine- .v 
;ilky! gmtip- in [Mia-posilions with respect to their a;;, 
pii.'ij'- I'll! fnrin s', nil nn'lhvlenediamines as are eapfihk- of i.. 
II;* ’ .1 1 :i i.M'd int'* diAmimuli'U'ylmethanos in which the ainino-ei 
aii.iiig* tin ni-i'IviA in an ortlui-p')>ilion with respect to the nn'th'. ■ 
■'...'ip. In all iiihm' cii'C-, tlie formation of acridines is e.vclude« 1 . 
i*\ i];<- iit !;/.i'li!a' Dicta, ''la^is, /yndiaminodiarylmcthanes wou ! 




<'f )H l-.\yli'line, the course of the changes wi 

M" Me Me 

/\MI Ml V 



M>' 



1 I II ‘haaiin.’diat ylnn.thai.cs iirc* formed when formaldehyde > 

■ - c :i 1 n !' IS n.vcd, aiiil \ thoy ('oridetise to acridines, '' 

:■> cNp.-iinH urn nf,Mo\,f and* Gross [JUr., IiSf);), 32. •„ 
1 li-'ca .'vl Mark' Ipni^ 34, F'MtT), Haase (/kr,, 1 

rihiiiii:; it'o;;, 3G, 1017), 

ill-' tnird luciiind w.i.v liy bilmaun and Waitz in the ja- 
ti«m nf : r -uinii'thvl u vidin,. ) lom di-yj-t olylincthy lenediamirc ■ 
iiilMutc <‘i /-•uiuidinc an.i u- liydri.cid ride. Ti,e reaction is c 
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tht.'* (loi^c'vii'ed Vty rilm;inn and Xaaf ( /’•’/•., I'ditO, 

'[’liAt by the fiTfit inethnd, i-vvlidina ynlds aii 
vviidine »^iot s not, we have explained by the iiirtasta'is wliieli 

• . r:;a-'liate <1iamine> formed nndor^m. Xow l>y ihe third laetlmd. 

tie* starting point is the diamine, that the <lianiines derived 
■> th xvlidine.'? yield acridines, indiiMtos tlmt wlien tliis method 
u<e of no metastasis take place; for, whilst tlKMliaminodiaryl- 
derived by metastasis from the 1 : o ; biliamine might give 
'.•dine by this method, the corresponding eouipountl from the 
iHamine could not do co. In both cmses, llu'refore, it is 
' ; that substitution with condens[ition takes plaee diri‘ct!v 
.../n the arylaminc and the mothylenediamine. 

is-flion of m-\-X7jI idi lie n'lth ]} ‘‘fh yJ rue } ) I ehl o r Id e. 

1-xyIidine (2 mols.) and methylene dichloridefl mol.) ;ire 
111 a (d».'sod tube at 160 — 170" for threo hours, or at a somewhat 
: '..'laporature for a siiortcr period, the eiiief product is tho 
1 ceding dixylylmotliylcnediamine, identical with that (h'Seilbed 
r and (loodwin (Trans., 1002, 81, 2S 1) as tlie result of the intrr- 
:: ( Duiiiicreial xylidine and methylene didodide. Wlicn, how- 

i tom[)eratm'e is (miploy(Ml, the tube being hiMli*<l at oti<“r 

• ’ 2'jn\ no diainino can he detaated, hut, instead, a small yirld 

;7 ; 0 tetramethylaei'idine is olitaimii. Thu nmsi>plu‘ny! drriv 
i this base was prepared by tniinann and Widntriuil) iVom tlio 
;r,>* hv the action of benzaldehydo (//'-r., llh'd, 36, H>21). 

: \ I fieiihjlmtthijlened lain ^ h_.(X 1 1-( ',dl jMe,,T {Seul-v mid. 
(I'tjiKlivm). 

• ■ -'■mirrystalline conteitts of the tube weri‘ lieatcd with im Ibylalrd 

'•'iitaining a small pi’o[>or( i(n] of [mtassium hydroxido, and the 
It ion obtained was allowed to enal, wheti small, yellow ni-<*dlrs 
lO'i, wliich were collected and washed sncee>siv»dy with wubT 
.■•thylated Spirit, nnd (imdly rocrystallisod from the latter ^olvent 
i tmii's. The base consists (jf almost colourless needles, whitdi 
i (eoiT,), Oil analysis ; 

-'•> gavo 2l’G c.c. moist nitrogen at IT 2" ami To I mm. X 1 Tl-'^. 
tYdI„.,X 2 require, s N — I To2 ]H*r cent. 

1 h , j ; ‘] - T< I ramHl yhicrld I 1 1 „M e.,--:; | ^ ^ 

‘ ’ d>e containing the xylidine and metbylene dichloride was lieatcd 

• ’0 27b — 200’ and kept at that temperature one and a-lialf to 
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f,,, I . :i, Tov.ir'i- ill*’ lit-Mting, a yollow subh- . 

. ,.,, 1 ;.., .i .0 !li<' c-tolor fif the tiihp. Tim content- „ .; 
i j:i,r<Ti fiiiv! ni‘ Acetone, nrn! tho dork brown p.>'v; 

i. T'-'lvt.l in Injt dibitfi liydrochloric acid, wliich po: • 
,,.i ,■ ..'■t, ' -i. j.'i-itcd brown necillcp. Tho crystals were coll. •. 

,,, ,.,,j u ;tii r.i’j.-i'iitiAtf'd nriiiiionium hydroxide solution, and W;.’. 
i, w I'.-i'. 'I'i.f bi'Of'nu- obttincd, consisting of a white p 
. .i!--Mlv< d in bot mctlivlatod spirit, which on cooling yielded 
;.<!.■ -iikv O' <‘dh‘'. A fil l' several recrystallisations, erv - 

V,. 1 r <d,i;iiiird uli.cdi nedted const intly at 122^ (conn). 1:2:; 

-'/A, /-n'.nVin-' is al-o .'“ry soluldo iu cold ether or cliloin:',,; 
1,... -.1 in c dil htOj/sMic. or pyridine. Its solution in iin -;,. 

•[lilt .dinw^ fiiint him- lluoroscence. On analysis; 

I. ,^Lv.. iriN 1 <'0, and ii'lOK) llj). a = 8G'71 ; 

(I I'd. A ,, 'j s c.c, iii'd.-t uitroy'on at 1 1-5'^ and 7 j 2 inm, K .‘i , 

• ',.df,~N rKjuirr.- ( * -- 8trS I ; 11 = 7*23; N = bdld per cen* , 

brnwfi l■l■y^^:l!s fd' lid - coinpound wore obtainod by addin^ a ft“\v d;- 
<-;■ ('ntic,-iiti:itt‘d pluiidc cldnridc solution to a solution of tlio b.i-.- ; 
inMii'.latid piiil, Tlu! crystals were washed with other and dn. i 
ii'd . Tin* ('(impound cr\'stalliscs readily from a mixture of : 
\' liiiii«-- of ;^l;icial :ic(dic and eoncentratod hydrochloric acids, '( 
;.i. ily.-i- : 

nulls I)()iia2 I’t. l't-22'Ol. 

(' ,j 1 1 „,\,,rhTt rei[ulres Ft ^=22*14 per cent. 

r H Alo,<V^>C',,H3leo,UAuCl.j.--A few drop- d 

M'luiioii (if p'riM chloride wore added to a solution of the hax' 
lui'vturcid c.incculrati'd hvdro(‘hlnrie ami glacial acetic acids, wi,.'. 
yilitw ].i ccipinu** separated. This was colleetod, waslied with ctlicr. a 
'll !C<I ;il [ Mfi , (In ;U’.;\lv.-ls ! 

f 'nt’JS .c'U'i' li iiisii ,\in AU'=34“00. 

th;l I ,^X('l,,Au retpiires Au = 34*28 per cent. 

/ o'c,/.'. < ■ i 1 ^A! e ,< ji j ^>( ' , 1 1 AI e,,C,U,(\0^)3-0TT.~This .al: a 

'da niicdhy addiny a li<d '•(dution of picric acid in methylated spird ' 
i;.,‘ -.(.npimi nf (]|.* h:m,. in the same stdvent. Yellowish-hrowineh- '- 
iue ‘1 y -1 ;i !- ...-p:t r.(t t'll nil ciioliny, wliiidi were eoHected, washed 
tnt'i li_\ !:iU'd 'pint, rccrysi:tlli>i'd frotii benzcnCj and dried at 1 h* . I 
no'lii'dat 2i(' mi tunruii'A, On analysis : 

‘d'hd'U gave i ('1 c.c, nn.io nitixigcii at 10 and 758 mir«. N ii ■ 
^ ^ 4’; rc'iuires N ~ 12'07 per cent. 


'‘■/liorile. 


11 Me,.<I^^‘^j.>0V[Are,'j ,ir,FtClo- - ' 
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. :.,tS‘dion of a Mixlure of \\\-\~ X iiHJ in>' tui'l in I 
y j.uol with .]felhj/ene !> n'hJ oride \ 1 : 3 : T : 0- Z’d/ra- 

,,j,it}jUurid i lie. 

] ; ;'‘-'retrnmet!iy)arriaino is ro;niily obtained hy this niotlunl, 

; %'adti is htdter than hy that jn.st 3i'serilu-d, in- 4- Xylulino 
t . !!i-i-xyleiiol ( 1 inol.'l, and mothyleno dirhloi'ido (I inol.) worn 
i ' ! in a cdosed tube at j 70 — 20d^ for tn'o iunir.'. Tin' contonts of 

• n'Oi'O treated with eohl aeetone or tAhyl aeotate and tlio in- 
portion was ci'ystallised from dilute hydrorhloric arid, tlie 

:'-in_' iivJroehloride decomposed with anunoniuin hvdroxide, and the 
. tarrystallised twice from methylated spirit. Some amnioninni 
, A .\idt.' was adiled to the solution in metliylatcil spirit ht-fore the 

- !, c-rvsi illisation, but not enough to caime a tnrhidiTy, in order to 
.:(* r.aiiplrte decomposition of tlic salt. 'The crystals wtna; tinaliy 

, i with water and crystallised again from dilute spirit. 'L’hey 
/. i a- lieft ro at 122^ (corr.). (.)n analysis ; 

- "i' 1 gave ()-2r).m (,'0^ and O'Oj.25 H„0. t'^^SihriT ; 

' h'lU i3'2 c.o. moist nitrogen at IGm'and 7oG mm, N ^j'78, 
r Jl^.N requires 0 = 86'81 ; 1[ = 7‘2.'> ; [ler cent. 

I 'lhn.'iatfon of a Mijiturn of \\i-\-X iflid 'niti and m-i- 
with Di iodide, : 1 : a ; 7 ; ^J-Tel raiucth yl^ 

• 1 Id I n e. 

An rX[.oi iment wan made willi m- t-xylidine, xyhmol, and inetliylonc- 
; - H'lc, which, on account of iho high boiling [njint of the di iodidiq 
i. ; 1 j ‘ perfinaiied in an oj)pii vessel. Idle dark, hrown liquiil w'hicli 

• was treated in a similar manner to that di scriliml ;ih(iv»' for 
"Citents of tho closed tiihes. 'I'ho crystals ohtairnnl Innl the 

niidting point, and were identical in apticaranco with 1 ; 3 ; 7 ; D- 
o;a tliylacridine. 

li nsation of \\-X ylidine v)ifJb M etJi ylene 1) ichlor Ide. 

oil /; .xylidino, the corresponding mclhylcnediamine was ohtaimal 
1 . 1 .'. but, .'ilthongh repeated attempts weremadoeven at temperature^ 
aiiil upwards, we did not succeed in isolating the conesponding 

• cii.-‘ hylacridino. Idle Itaso was obtained, however, hy otlier 


1:1: 0- hiyoji yluieLliifeited'ot in'iop ,, t 'I [..(X H *(J^d I .AIc^),. 

odit.c (2 luols.) and methjlcno diciih>ride {rather more than 
MUie heated in a closed tid e for two and a half hours at 



ii,;) -isil.i; . I N ! > f '< ''>1 i’i< : iII^- SVNTUKSlS (>[-’ 

. i':- . <'! tli^' t'l’"'' wc dis>olv*e(] in lioi inetl 

,, i W.i' j > I’HC! } 'it iXtC'il by a solution of pnT . 

T; •• i r- -ioitaK.' w’ii- wn.^lipd with water, Jii,.; 
t t;< Hi li-ht i>etnile:n;i. The bise consi^<s 

i.r. wiiirh >r.fuH :iL 1 00 am] melt at 138'. It 

. liL'lit Jieti'oicum, atcoho], <<r j 

i.|. b it li s'l ill On analysis; 

- iv.-OblTb CO, an.] dTUT il/). C = S0’35; 11 = ^ ; 

. I'Cai *j;; 1 caa iia.ist latrooen at IV^ and 75G mni. X 

( ■ il p.,,aii.asC_8n ;il ; 11 - STG ; N = 1 1 '02 per <vn:, 

n-.tinlrUnrvh-, CiiyN}]*C,^H,Xre.Un.PtCl^,H,0..-^A soiu-: 
jTit ii.;.' . (ilm i-ti- \v,t> ml'led lo ii solution of the ha'O in ima; 

.■•'10 , if. it);' a la.dl pfojidrtion of liydrochlorio nci.h 'I'lif 
<i\ ■..Mil!*- ! !'( I'l I .Oat'- cbtiifiicd was waslied with ether aijd di; 


-.V.- (on;;o:; ]>:, p, =2^-50. 

C, II <iX< |]‘| re.juiros Pi: 28’r)7 percent. 

(' u u h n n nj a .l/i./'t?/, re of \\-X iil i ‘J i nr a it d y X ’ 
i- dh Mrihtjlnit.Q o r i J e. 

\\ i:. ii 1 ' vyli'lim' .■if.i! \-0.'tiol .are f?i'adiiiilly heated in a (;]<.>. • 

\\ Ml ; iiyl.'i t' .iii-hi.fri.le (n 'JaO --27<C, the xvlenol takes ; 

* ■ I' :iii.! 1:1:.) <]i xylylnietliyloncd iaininc, doscrihed ib. 
'■■Hn-.i. 'I'l.f diaaiii:.' \va- i.h'Ulitipcl hy its molting point, s.T: 
'i.'l epp.- iranc.a A diliVi'enl I’Csnlt is ohlained if tlie la 
ii.'s'i d l aj.aliy to .ibout or upwards, wlien acridine coml. 

1 • I-i" oj!:: abi.T/. 

I : 1 1\ f m .t^lhohrrldhio^ C .1 1 , A! <■ , 

'''liiic ■ I Ill'll. I. p-xyhuuil (1 mol.), and methylene <1)' ib 
*' h.'.O'd in a tTi^d tulio rapidly to 270'* ami ' 

' ;.:i' idaally inerea.-ed to about 350d Tti'- ■ ■ 
'b- !i .1 two to two and a half hours, (ne bn 

’"■'b' I '• oi''' iiiinUaiin'd lor nearly an hour. ’I'lio i. 'O' ■ ' 

Ciir.. i 1:..', ii . by meaiisol’ acetoue, US wa'- b. • 

a).' abiv.' -i boil. 'I'liey Weiv i];-- . ■ 

C :<'‘0 -!'na;.uiviii-a:^.)iulion willi reddisli-gnaui ihi 
^ •' ' piv. ihoat.' i by a eoiicentratCMl s-dulii.n of p ■ 

iiydfo\:d.',.i!,d tiir if.idiino pale brown powder was <-oIl.'.'; • 
aiid (iien aiMiiie.! undei i.-iuced pjvssnre, A yelloa-, rf.- . 
suliliiuMe nom obt line.!, wldeli, after being recrystallised bvb : 
nu'thyiaied sj.irir iin,] [m.-iliy finin ethyl acetate, consisted of 



\( KiniN'E^ ANM> PlIKXOVArirrilAcr.llUNKS. 


iipr> 


.,,^.,11,.^ \vlui.‘h meltod at 17^1 A — ISO a' (roir.). Tlu' 

,. V v..iui*lo in ether, olilovofonii, nr lion/.ene. le>s so in anelone, 

. li.irht petroleunn The puiv ba^e (lissnlre l in iiinthylated 
, s,i,i:.ifs a pale blue (lunre'cenee. On analysis : 

ijave O'ljllO CX.).; ami (I’ioW li,,0. 0 . Stb7>2 ; H ■“T’OS. 
o OT c.c. moist niimiren at KVn an l 774 niui. X A r)7. 
>• H,-X requires C“8t.r81 ; ii -^7’-a ; X -^O-nr, ,,>i- cotif. 

■ ■ - A f.nv ainp,-. of 

iroltl chloride were added to a ^nlutio^l ttf the ha-e in 
. ; i >pirit witli winch a small propnrt ion of livdi oeldurie arid 
. !, i:i!\ed. An orange piwipiiato formed immediately, whii'h 
-A.d with metliylated spirit and dried at H'io t.)n analysis; 

_Mve n 02d7 All. Au-31'21. 

0^-irj.;XCl.,Ati rctpiires A.u-bb2s per cent. 

. ■ n ion of D ixiflyl uielli cned i <nn i tn- ^ irifh Xy/ 
and Xylidine Ifydrochloruirs : 1 ; ; 7 ; 0- <in\l 

X I ; : S)-Telra7tif>,thylacridiiif.i> 

0 I )ixylylinothylenediann'ne (1 mo!.), xyliiline (1 mol,), 
liydroeldorido (I mol.) were healed in a {‘l<)-'e(l tnlu' for twi> 

e 270 — '3t)0'^. d'he sonii-solid, green uivas in (he tn'n- was 
'■ ! with cold <acGtone ami ihi' giaam, llnorestanii. solution w.as 
i'.ocd by pouring it into watei-. A yellow preeipil at.e was 
• which was boiled for a few minntes with a snlntioii of 
mm hydroxido in methylated washccl witli water, and 

' eli'cd .several times from metliylatiMl s[iirit. 'Dm' resulting basis 

1 t-i he identical in melting point, solubilitv, and eiystallim' 
aoi.cc with 1 : 3 : 7 : 9-tetrametliylacridioe. The auriddoridf' 
ro j'ared, and on analysi.s : 

gave 0-0235 Am Aii^o T-to. 

f'lTlI^gXCl^Au requires Au3 31-28 per cent. 
l:o hixylylmethylencdiaruine, lieated iti a similar manner to 
wirli ^^-xylidine and its hydrochloride, gave* a fdaek mass, 
. A dis>olvol in metliylated spirit, tho solution pre-ripitat e«l by 
'if picassiiini hydroxide, eolh-cled, dided, and di^{ died under 
. pi.-'iire. The .seniieryslallint* distillate was wa-lu-d wiili 
ai d rHcry.stallised from nndliN’liil ed spii it eontainiiig a litt le 
• ni: livdroxide. Fr-.m its m<slliitg paint, solnldlity. appearance. 
aviMiir wlicn distilled, the base was id.entitied as 1:1:0 lO-tetra- 
; ‘' l l. lino. Xhe aiirichloride was piaqiared, and on analysis : 

■ ' gave 0'0218 Am Ati = 3i'22, 

f reqnires Aii^-31‘2b per cent. 





M:NiK!i ^NI> f oMl'IoN': THE SVX'IHKSIS OF 


7 "/ C .Uethi/lene Dit:U 

j . ■; I . 7 U • ttiiii^ithyliK'TLdiae [Senler and dooi 

< - 111"!'.) 'Ui'l nif-t liylene dicliloviJc (1 mul.) wer. ■ 

1 Tii'if* ;it -Jlfi — 240' for three lioars. The content- ■ 

• i:.!' u»-iv w.L'hi'O ov a mixture of methylateil s[>iiT 

<,i' p<,r:iv-i!un liyOroxhle, lieatiiig tlie whole to l>uir' 
-••’tiru' to (:o(T The insoluhle residue was Ihen 

. a-iili c'.id ;n'‘‘‘oiie, the harder portions being rubl ■ 

uidi tht; o>lv- lit. After this troatnifuit, a few cry.st;d!>- 
Imoii c!.!-', ! af i‘, i;.‘n ^ ‘Oe, (U- glacial acctic ;icid gave tiie i'l- 
-t.io- .•! puMiy, lucltiiig at 217 (222^ corr.), the same as f..s;. 

.".■I !• r .thO (btadwin. On analysi.s : 

O'L'bt I iMvcO'T'Sll ( ‘o , aii'l ()T752 If d). C = 8G‘49; 11^7 :• v 
(‘ .11 ,N' rr<piirr.-. O = 80'G0; ir = 7’98 percent. 

ii -I /r .-'f f (o /I (if uuiidiufi and Mithyl&m D'ti.' 

! : \ If e I'ainpAltylac ridint [Senif^r and <food '' 

Mr. r. ( \ i-tiii, in tlie course of experiments in wliicli i.- ; 
fiv.jU.-ntlv to pr<*pare liexaiiiethylacridinp, discovered .^onn' 
jii-. Id'cat nf tin- original method for its preparation, and u-: •: 
nt.T r cmtiiin condiLions lio noticed the formation of an intrr'.-v 
iiii.-rmi-diati' ci .mpniiii'l wliich is probaidy di-t/f-cumylmotliT : 

y\v. Au:-vlin limls ili.at ;dlcili, oitlier as carbonate or hydroxi.h', ^ 

1 in ihe prrpai'iitiun of the base, and that, if small 

:ii(- •h 'iivd, p.Tiitiun can he conducted in a few minutes (.jv-: - 

i tcii lUuii.: ill a ;i‘>t tube \\’iLli(mt any danger of over-heating . . 
■jrniis (if i' cinaidini' ai'e melted, a few drops of methylene di : 
;;dd- d^ .ind ila- laixlarc wariieal until the reaction begins. As--i- :. 
t!i-' iii>l vnihai-c t];i> .'uh.sided, the remainder of tho methylene d: i 
aided, and Mie !i<|ui(l is boiled for one or two minutes. 

CM, dine, ti'.r n.a'S Ic-xtcd to boiling with a solution of 
}iydr'i\id(‘ iri iiirt a\ lated -spirit, and from the clear solution, on."", 
-remn 1; y, Hew ciy.'taU i,f hexamethylacridine are obtained at e;.'- 
The cmIicuIcj-s cmiipuuiul. di T'-cnmylnudhy iencdiamino, wms rT*. 
f'’!' »'.\:in'ple, in the fnliiv.ving cx^icriment.. i^-Ciimidine (12 lu'-': 
ii;c[ 1:\ 'me di indid(( ('.) groins), and potassium hydroxide (1" 
were he'itcd t 'L'cther ti> I'.'u in an oil-bath, using a rellu.x ennhe;. 
.Vs ‘(iMii .as till* icactiiui hegaii, the llask was cooled for a few na: 
ati< i- winch, when ii Ix'caiiic iiKU'e moderate, the heating was o.-o. 
and contiinud for ^-cveial licuvs, After cooling, the contents et 
tla-k Were I'oilcd with waiter to remove the alkali, the residue wai't. 
wa>!ad with water and with a little cold pcotone, and finally 





V. il 1 n I N KS AND I’ll K N I )X A PH I'H VC P. 1 D 1 N KS. 

, u't'h at'cti'no. From tlu' c-l^ar soUuioii, t’nl<MuK^> riystals 
,.,1 on staiuling. Tliey aro vrry soluble in c^lhor, i’.\rtion 
(lil.n-ofonn, acctono, ethyl arot:ito, hon/one. or u'hnril 
1 hut loji.-i i^o in aloohol. Tlio solutions exhibit no ibrnr 
I'iii-; eonipoiitul is probably ili-): c}nnhlitidh;,'lini€li'.nniii<\ 
•i’ lijMe^).!. A propareA tin analysis : 

: . ivo 0*03oG Ft. Ft - 27-25. 

V, H ,,XoCM,.Ft,ll.p rctpiiros Ft - 27'4G per crnt. 
liinoiinil was at first thoiiL'lit to l>e a liydiMoloi ival ivi' of 
■■ \ huuitline, ospocially as l)y Irratinent with lirotnine in a 
'..,.|uti<ni liexanicthylaoridine was fiirmed, Init no livilm- 
of the latter could he obtained by roduetion, d lu' ooni- 
■1; be further exjimined, but meanwhile it may he noted that, 
i. idoride. whieh forms gradually, is nearly colourless, its plalinl- 
b vellow. its .S(dutioiis arc iiot lluoresecnt, and it is ea^ily 
ilhcr ethyl acetate or acetone; whilst hexaniethylam-idine 
is red and forms iiiiiiiediatoly, its platiiiichloride n. 
i: . Mihitions are iluorescent, and if is not easily solul^le in 
' 'n\l aectate or acetone. 


■ it <‘i i ion of X jfUd i )i c on'l ii- Ujthtlto^ o'llh 

!h>ih'ue. Dicklovide: 0 : \ \- !) i iff phe a o-'^^ i h ■ 

ri.'ine, 

Xvlidine (I mol.), a-naphthol (1 mol.), and methyleno dichlovido 

■ were heated for two hours in a closed tuiie at ‘doO ddie 

VI. vi.scous inas.s, after cooling, was iii'st well washed witli 

ddie deep yellow residue was then boikMl for a few minutes 
lUliylated spirit to wliich a small proportion oi a, solution of 
nil hydi-oxide had been added, ami the mixture was sot aside to 
riic residuo which remainod was washed with wndu'r and also 
e'liylatcd spirit, and then dissolv(Hl in amyl alcohol, from wliieh 
it was crystallised several timea. Light petroleum or glacial 
ui 1 were also used in some ox[)eriments ns media ior recryslal- 
Tlie base forms small, yellow, glistening crystals which melt 
"•'ur.), It is very soluble also in hon/.ene, toluene, or ehloro* 
in sdluiion in amyl alcohol, it sliows a i>lue, :ind in glacial acetic 
lluoresecnce, (.)n analysis: 

gave* <r:,d 77 (X), and O'OdlO ILO. C-.S8 .X') ; 11 icUl 
H c,c. moist nitrogen at Id ■'and Vob mm. N — 5'FJ. 
’,11; ■ N re< pii res 0-88-71; 1 1 - 5 -8 1- ; N = 5 ' 45 per ce nt . 

’-'OMhride, rC,,H.,Me 2 <)'ir >C,„lt- 1 — A few 

L ' ’ OH .1.3 
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^ , n ‘ 1 .L^ 'l .-"lu' ]"!! uf nhttinic cli!oi'i']i> wrrt' ;i > 

I,,-.. ;;; u Juixturo of ('oncoiitratol liy.h’oci,; 
.. , ■ .) ■ .ri.i-. 'I'i.i’ yi.'iiow pivrijiitnto wIul’Ii fonnod W'. 

. i,. 1 1 ui-'icii 'll io'l ;it 1 10 Oil analy>is : 

,, - n 10. Vi 

C. li f »\'0'!, ri ivqnirc-.- Pt == •20-70 })?!’ cent. 

s- t ■ :ii'i i m n <‘f m A-X ylidine, (ind a-X<ip],f’, 

A'lA.h ,<•' !>• lo-A'dp. ■ [t : ]\-/j i )nc(hy!jXLefio-‘^[ 

,1 ; I ; 

■j ij- wli'ili.e, t. ijhtliol, mill ine'liyleno di-ioiliOe xeorr 
Hi'.; .'Oji 1 1 i iw!i xyliilire and naplitbol were lioa?*: 
i;.-/ i-i Hi m!i Vf-i-1, iii 'l (lie iiiethylcne diOodiOn was addi-ii 
p .f'i'i - :i' M liiM'. 'i'iie iieating was contiruKMl until the 
aa- roiiiplcted, nrid the rC'-nltiiiL: iu:i>s w., 
!ti li.i- niMiim r ju-i dea'i'il-eil (9). Py their meltinp^ p i- 
ieii'i.'. mill ijiii :u-.iiic-i‘, the cry.stals obtained were nlexO 

: 11 diiiii ' livljpi iH' 'I -naplitlincridinc. 

Cll/O 

!1. I ‘ ,1 , ,, ,1 1 i <' .-I nf \'A - \ - X ;X Idl n <i und jiXnphli ■ 

/mm/'-zi./rn- : \\X) i utefh'.iljdte.no'^'" 

' ^ I'll.. 

\ Xyiidiiir I ! iii'-l, ). .hiMpli’diul (1 luoh), anil uietliyleiir d: 
.! ii< ; w.-ri- lic.itrd iii a tube and the contents trc.r* 

- ;a i-p It I i i-ai '.f tii.' n iMiitii'iide ( 1' ). ox('i‘])t that, in-tead of v 
h it!'.: fi'Mia a], lih'i], ihr pi'oducf.i \\'10rh was pale ycdlow. ■ 
't'. ' d ill iti'.e iiylat I'd spilii , proripitatod tliorefrom with aih 
liyilf. \ id'-. ‘Hi 1 tlif p'l-HL ipilate washed with water and ret')''. 
‘"'>e t:'< : tivlati- l n,;rit. d'hc filial eiN'stailisation may ah'O i 
! r- 'tinm .I’k-ui.e, hi S'diition in !iit,'lby]a t od spirit, the * 
' a:: - -lii n. h melts at 15.‘h (coir.), ami is id'ue ■ 

■i''( d---< iM'.l ity ( Ihii.inM (/.'ic. (dt.]. (til jiniilysi.s: 

■'dOT" ;mv,- o-Yl:;:, cti and ( ensGu { f y). c=.88-7-l: 11 ■ 

11; X 1' i'ir. ^'^ 71 : ll n-St pernv.l, 

I -h ' ■ ■ - - m : .Y'/X-'Z/dm n^d ;XXnjd,d 

. p ; 11 

' T/ Xd/. X'lhA->nu). 

^iilisii,'n imeio! i.i* .n-i.ilidf in Xio i'’XptM-i;iiCMit jn>; . 
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.jidi*. the ^:iine base 1 .^ obtained. ’Iho operatian i- K-n- 
.1(1) in an open vessel. 


of Y ■ \ ijl i'.i i ae and. a Xardif/inl n-itn 

/e Dichlorulf^ : ^ -Al ■ I) i incln a I e n o ' ^ a./ .■< 'W/c 

Mlo 

;r..' (I loobb a-n;i}>htiioi (1 iiiol.). and met liylene dieli’inido 
,.;r li'ated ina elosed tuiie to the sanu' deyiee as in the 
;;:.a rxperiuiont with //e l xylidine ('.b'. Tlie eoutniil^ of tin- 

• I '•■i' e<l also in tlie s.aiiie manner, and the reerystallisal ion 
.1 id'oin aiiivl alcohol with tin il wa^liin^^ \\’itii nudh\!ateil 

• • ^^■n<i^ts of dull green needles wliieli moll at TJ-'o ' 

• i' ."oliiblo in acetone, bonzeno, or glacial acetic acid, h'-^ 

, -iate l ':]di'it', light petj’oleuiiij or amyl ali'ohol. Its tadiitjtm 
cvd .''pirit sliows bhae tluorescenec. On analy.sis : 

z iv(0) Io8d CO.j and 0 070 1 H.,0, ( '--SS ilo; 11, : tytit'. 

da] c.e. moist nitrogen at IGaS muel Tod mm. N h'll. 
l,-\ laapiirc.s (] - 88 71 ; II b'^1 . N .I'lo pei' cent. 

[ 0,lLMe.,<^.jj>(\„li, |,Il,,lh','!,,!Ip). -To tim 

..(■liu glacial acetic arid, cnnt'iining a mu ill prnpertion of 
:ic .arid, a few diup-^ of a eoiiecntrated s>liilion ot 
'-h'liilo were added, ddm s:ill separatid on standing as a 
•cipit.ale, which was v.aslied with glacial acetic acii], tlieii 
!■' Lioleiuii, and dneJ at IdO . fhi aiia’ysi' ; 

:V.- (e(;O03 Pt. Pt--.^ dti bd, 

b ,^10j()N.,t-'l,._Pl u'(pui\.s Tt — [t'O ecu'. 

-■'(ion of [)- A e/ ('./ ( ;i,e I'nd j-j M'i i ii 

X-/J 

' ■'« I) icklor td>', /, 8 ; 11 Ij t iii'i u ■/( } 

OHa 

( ,dl,AIe<-‘'^'''>(' 11 „ 

' - -^01! 

w.e- oh-ailu d. imiiig eyiiai ii)t>h . iil.ir pi'opoi't ions, of 
■ • n il'iilijoj. and m- tii \ lei.o da'.: i a' 


i ia.' -a me m inner 



U’ILSMoIIK: KKTKV. 


ti,. "f the fi-omci'i.le (13) just Jesml.e.), . , 

.j , , i' K 1 \ .i ilii'iiiioiK-: eiTected from methylat< 

l', ',,., -n.t):. p-Uu yellow, glistening nco-l!. ~ 

^ ^ , U i> very soluble in benzene, tolinv: . , ; 

(,!• "U. ial arf'tia acid. Its solution in nietbylai- i .• 
laiht !)bi»' ilara i-s: once. On analysis : 

n I'T-I ;-av.- lia’OJ CO, and 0 0s72 il.O. (J = 88'57; II - ^ l; 

,1 ; ,, Cj c.f. mo>t nitrogcii at 17^ and 764 mm. N : 

c, 11 N i.' lairc. O' -- 8S-71 ; U-5-8t; X = 5‘45 perta; ’. 

I’U , I | anPtCl.aia)),.-!'. 

, , ^ (j;, ,,',v(.d in a iJiixtnre (d glacial acetic and concenlratic . ■ 
ir Iirid-, atid to tills plitinic chloride solution wa.s addv i 
li...v jii . . ipitatia wliiOl fuiined at once, was washed with ligi." p 
diH -l at 11.'). Oji analysis ; 

I't. Pt-OlU'32. 

O 11 (>,,N f'bPt rcaiuires Pi -20-31 per cent. 

la. ^ ,1 s'f t idj' dj X yj} (dine and ji-Xcijiluhol V'iih M ■ 

In ii‘d(dc: is; \ Hit tJ/ -/lajdithao'idine. 

0 i i a 

Ti.<‘ >Adu‘ Im.-c wa> olitaincil hy Inatiiig logether as in O' 

I l•J^ in an oj.m /j’ laq lill.ol ui.d n.elhyltiio di-iodide. 


V 'i , 


(l.XXW'lll.- Krtn,. 

itv NiaxMAN ’I’lneiAs M(jii.r]Mr:K ilsmokk. 

ii:.!*' aji'. I'l. A. W.Stnwait and I attempted to }uepare ^ ■ 
t < >!i;p"un(i.' whirli. ^v^‘ thniigiit, might have a transitory ex;-'. 

uf cri'iaiii isoiiKU'ic changes. I'o tlii> 
.ai-iiiai ‘ ih^; aiu'i's wain .virArted to the action of a strong^;. ^ 
'.Sin-. :n!nr\\ hat i)i th.. vav dyscrihed by Jjhl.) {Xeitsc//. h>rlt ' 
ll'Oj. 10, .’'O-O. Til" iiifiia'd wa.s inodilied, however, in that ii- 
xsars hi‘j. 1 . ia-iow thy ."urlaer of llie litpiid or .solution, in>tea'i ' t 
pl.uad in thy vapour .-pun alioVf it, as we believed lh;it. } 
mf;ui>. any initial [iroilm-ts of tiie reaction wouhl be more ea^i'y ' 
aw.iy from the liot /.une before thi>y could be further decorniiU'vT 



WILSMOHE: KETEX. 




of the work, wo were leJ to try the action of tlio hot wire 
of substanee:^. Most of tlie results obtained have no 
j . u the present paper; but, in the case of ethyl ae/tato, 
ai.tl especially of acetic anhydride, we found tint tlie erases 
■; I'.iinaincd a substance which had a [icculiar })Ull^^Mlt smell. 
% cuiild be condensed to a liqiiid in a liaili of solid cirhoti 
,1 d acetone. We gave a preliniinary description of tins 
(■■■ in a letter to Xature (Ib()7, 75, hlO), and we suggested that 
_ / he the lowest meuiber of the keteii >eries. Sinee then, 

■ .\avI has been unfortunately prevented from taking an uelive 



.n liie wock. In the lu'esent connuunie iti )n, I propo,-e *o) (dTer 
^ ( vhirnee in su|ipoit of the above snggc-tiim. 

i :i]u.,iiatu.s used for the isolation of tin^ new substance is shown 
evMiup.anying tigurc. A is the lieating ei;il of tliin wire, 
plitinuiii ha,s been used for this, but probably (jlher 
• ^ tiisibie nietiils would serve as \vell, I’his wire mu-t i>e 

■ -•■1 Ji'e p.n.'!Uly, as it cpuickly becomes ('overed witli u hard, ('histie 
• wiiu-h greatly reduce,, il.s activity. An arc, burning between 
' ■'' ' 1 metallic electrodes, may Ijc 5uljs!.iLut(id for the healing coil ; 
ic-iuires more attention, and, so far, the result.s liuve not been 



I'tln 


\VILSM*»t:E: KETEN'. 


. ( Oil !> iiituched to leads oi stout platiiun:. 

, t uliif h p;i>s throujili tlje rubber . 

A A >.(':• ( f iijr.-tciu-y protects tlie rubber stopper fr- . 

.. , ill,- iiM li'i {outaiii'.-'I in tliG vessel li. Tin; )a' 

, , . . •,( .] 'p b: .'UrLit u rcllu.v eonileuser, C'. The t; • 

: , of (Mrbuii dioxido ate] lU'eiohi’. - 

■ . a.j, ^ -;,t iv nj Vapour of ihe original liquid in B wlii,;, •. 

, , :;, ;a d do va-^el. K, in wliioh the subsitaiiee is • 

I .-.i, t- iiiaiai’M d jii a cooling-bath, kept at about - ]o 
, ■ I abliiiaii of Ijipii'l all'. The tube iu the cerittc of E i - ,• , 
oji !, and roll!. tins :i tliei'ino-junction for lueaMirit.,- • 
a' at L-. d'o fiac; ion.o ■ any liquid which has condensed .■ 
1 ;.,. I i- }ir>! .• .oj.'d til a. bath of iiipiid air. Tiiis bitii 

ov a. ;.da-- j u io-! . i;(j vci'ial, except at its closed loua-r 
V. it.-i in-nliiiia' iioiioi iab and tlie whole is placed on a b!" . 

la.-lab uiio-b. la- roi.duoiiiig beat to tho bottom of E, produ • 
lit.,' a ■^jiii!!. nilo-1 ll.tiiie ill an ordinary distillation. \ 
pi.itmani •• I. irain di.i facilitate ebullition. 

1 i,avc Hot vi-! .-'ll < ai <|cd in obtaining the new compound in a .■ 
[an.' >t. 0 o, ( ai!;"!. dinxi-lc, acetylcuc, and other hydrocai da n- 

da.iV' ]i<iuciird aloi.g with it, aiul cannot bo easily separa:-'! 
fM. ii.ii.ai di.-ubaiiun ; al>o, its tendency to condense on stand;;_ 

! hr Ml- ijhai'v iriiip. raiiii'c and its great reactivity increase the di'i r , 

< lii.iijipiil.ii imi. Nf'vci i lirle-s. fouc analy.se.s gave as a uhmij r, - 
ibir.wn cxjilt-'iliiig I v.iiuhii; of the gas with excess of diy ew; 
•b'-jr v,a.- a (•(•nil u ti ui uf l volumes, whilst the residue cui:! a::. 
1 .‘7 \ria:t;r- catiinii dicxlile, and 2'08 volumes of oxygr 1 . a 
ill :i'j'r.ii I'd. 'I’lir ( '(.I I'l [ K )] 1 dl I ! g iiuiubers for a gas having ili- . 
pw:':i>n f 1 1 ' -laiiild be 1 : 1 : ll : 2. Abso, three determinati'a ■ 
lb" 'li ’.'i: ; . by diir.'i nrigiiing in a Imib of about loOc.e. can; .■ 
c iV-' 1 : d .1 a inr.in v.i'uc ha- ii,e molecular weiglit, in.stead of 12. 

\- j'av S' th.-y lawc viA bceii >tudied, the reactions of the sub^- : 
ki’i 1 r |.i‘’:.i v.iib of tile kctciis asdcsciibod by Staudingcr /■ 

Imn.. 3H, 17;;;,: 39^ nqs, 3062, 1007, 40, 1145, A. ■ ■ 

l: <'7. idoG, b ; I nu,'^, iu general, it heh.'ive.s as nn internal itiiby'ii; 
'■t :i' "t .c mI. an nil rii.yl and iiniyl alcohol^:, it gave tlio corre-i . 
‘h. -.'lie rrr.igtj;>cd [,y tlieii' smell, and by their givin.e : 

t' iiii' t lbrii lr iv.u til'll fi'i -leeUitr.- after saponification. Ak-n n ' 
i.i'i' •■! I!.; I'tiiyl v 'lci, a >a’ii|)'c ^e^ls obtained which, after di>f: 
G'in. ’ .. q uuru-- | entoxidc. iiuiled at 76 b IVimary aniinos tiliM.; .- 
e IS taj ..jiv .It oiilinaiy trmperatuie, Witli aniline, aecl.in. . 
v\as ic.mu 'i, wlmdi, aiti-r ivei \>tallisalion from benzene, or cVl i. 
(■v.ip"t a: , tig ud tl;c r\i'.‘-.v di aniline (m a. ^\atcb-glass in tra' 

Ha iti d -haipiy at li2 . 1 J,f inriting puint wa.s not iilteivd b. 1 
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•ao iicetanilide made in the usual way. Similarly, from c> tolu- 
. oto-o-tohiidide, at 110^, was produced, am), from 

liquid ammonia, acetamide, meltin" at 79"^. The substance 
; vi: 2 orously with bromine. On distillin^^ olf the excels of 
.. ;iinl adding alcohol to the residue, there was a furtlier evolu- 
: and the residue had the characteristie pungciit smell of 

..I-: if ester, indicating that bromoaceiyl broinide leul tlr.^t heeii 

. can therefore bo no doubt that the new suf)>taiua' a 

the formtila CTI.dCO, although, as ilistingnished I'rom 
;,_'.'r’s disubstituted ketens, it may al^o exist in the form 
-'ll. 

.• ail the abovc-mcntiojied reactions begin readiU at tiiu 
: temperature, and are, in fact, aceonqianied l)y Cfulutiun of 
trii >ceins likely to prove a useful acetylatiiig agent. It has 
•:i! advantage over otlter acetylatiiig agents in lliat no by- 

■ - ;ue forine<l in the reaction. 

. . a has a peculiar penetrating smell, whieli [lersists for luaiiy 
.t lliega.s has been inhaled in any but suiall quantities, and it 
^ the mucou-s membranes. It is colourless in both the liijuid ami 
' .'tales, and on freezing it forms a ^vllitG .soliil. ft does not 
: oi react witli dry oxygen, but it couibines rapiilly witJi water, 
c. for tiio most part, acetic acid, d'lie atjueous solution, however, 
_. ■.* s the cliief reaction, s for an aldehyde, so that glycoUaldcliv do 

■ • formed in .‘^rnall quantity at the same lime. It may lie noted 

■ if keten could be made to react with water in tlie i.someric 
!'!I;L'U‘J1, there would be ii possibility of building up from it 

■ -imls containing the groiqi 'C]I(OH)‘CU(On )■, 

■ I' lidency of keten to condense on .‘'taiiding to a brown liquid 
'••‘Ii already referred to. In tlie gaseous .state, at the oi’diiiary 

: ■ lature and pressure, the reaction is fairly slow', that i.s to say, it 
"ible, by w'orking quickly, to obtain a fair measurement of ilm 

• u ;i gas burette, and the rate is further diminished by dilution 

• tu indilTerent gas, IJnt in the liquid .state, under pressure, the 

is rapid and much heat is evolved, Porou.s substauce.^^, .sticli as 
' ■■■'"d, also hasten the reaction. The condensation product has 
studied. 

I. I* >eaieh is being continued. 

' ■ ' i i sITY COLI.EGK, 

i MVKJl.SITV OF LoXDGX. 
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KllRATA. 

VoL. lAXXVni (Abstr., 1005).' 

Part I. 

ii, }■}'’ ixad “ im, i, 'iSO.” 

Ui" ffit.i, nii’Uiv].” 

>!/,yl '' ms'l "ay-dimrawl ^0 rm/iyl." 

C ‘ 0.,KtV,[< 'H(CX}*t'02Kt].,‘’ read 

“ “ C(C02lit)3[CH(CN)-CO 


Vor.. XCI (Trans., 1907). 

Kl^r. :) to jiagij 7t)7. 

- ,, 763 , 

‘)[\f))-ainiih)-\-iuiphiha(.c)iefjuiiiG'uc " read 

‘ ‘ l{\0)-amino-l-Itydrox^mphfJiaanaj‘ 

read “ 


Vou XCIl (Abstr., 1907). 

Part I. 

6 • !> 1 - i ^opropylflaxom ' ’ read 

‘ ‘ Q-mcihoxij'iMxipropyljh 

i.'iuiR'Uol” read “ euiniiialJehyde.” 

’ Dioxycodeine ” read “ Deoxycodeine.'’ 


l’'i’oni bottom. 
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nia<le in the usual way. Similarly, from o tolu- 
, ,,::v,i-tohii(lide, melting at 110'\ was product'd, and. I'rom 
. l-:.pud ammonia, acetamide, molting at 7t) Tlie snhstanco 
•.••_'.u\m>ly with bromine.' On distilling olV tlio excess t.f 
and adding alcohol to the residue, there was a furdior ovolu- 
; and the residue had the cliar.nuorist io pungiuit smell of 
,•10 ester, indicating that hromoacotyl bromido had tlr.st bcou 

. ^ III therefore be no doubt that the now substance is a /•-I'en, 
-i’.' formula CH.^ICO, althongli. as disiinguidiod I'loin 
.,a’s disubstituted ketens, it may also exist in the form 
> 11 . 

ail the above-mentioned reactions isogin roadilv at llu' 

, lomperature, and are, in fact, acoompanio.l by ovolntion of 
'■•n seems likely to prove a usefiil acauylatiiig agiuit, It ha.s 
d advantage over other aeotylating agoiits in tliat no ity 
are formerl in the reaction. 

, has a peculiar penetrating .smell, wliieh pcr.slsl.s for many 
the gas has been inhaled in any but small (piantitiis, ami it 
; i;o mucous membranes. It is colourloss in bolli tlio ]i(juid and 
^tates, and on freej-ing it forms a while .M,)lid. It does not 
>5 react with dry oxygen, but it combines rapidly with water, 

. for the most part, acetic acid. Tlio a(|uoons solution, however, 
tlio chief reactions for an aldebydo, so tiait glycollaldeii vd(^ 
f TiHod in small quantity at tlic .sime time. It may bi; m,iod 
if keten could be made to react with water in the isomeiie 
Hit.'O-H, there would be a po.^sibility of Imilding up fixmi in 
: h containing the group ■CLi(Ull)*C'lI(t »1 i }•. 

' ii'b ncy of keten to condense on sfanding to a bi'tovn liquid 
u idready referred to. In the ga.seous slate, at the onlinaiy 
,‘uid pressure, tlie reaction is fairly slow, that is to .^ay, it 
o.i-, by working quickly, to obtain a fair uua'urement of the 
gas burette, and the rate is turtiier diiuini^hed by dilution 
nidifferent gas. But in tlie liquid .state, under pressure, tho 
' rapid and much heat is evolved. Porous substances, sueli a.s 
also hasten the reaction. The condensation product lias 
■^'■<‘0 studied. 

■ ■ ireh is being continued. 

' • "iTY COLLEG?;, 

' ''lVKi;slTY OP LoXDOX 
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( ' [ . X X X I X . — A > ‘ 0 iii'ff A : 0 m kh. ,9. Part IIL j 

SxjAfh'ka'jjunoJc.i and their Nitro-Devivatir. . 

i;. M^t.Ti.N OssLow Koiwtkr and Haxs Eduard Fierz, 

Tiii: f.iilyr.- of :iri lUtomot to explain the peculiar Ijehavioiii- > : . 
[.!:■ j •. i i/i'/iiiidi' fi'niii a study of t he hydroxyphenylazoimide? (i:,;. •, 
sj.i Old lilo!), ](.,] ijs to consiiler the possibilities of other triu- . 
P" ;:.d'. ;iiid d.-ri v<i! i vp' of partly hydrogenised naplithalene s :.','. ■ 
1 ' ••Oiscl vi". 'riiei'i- I'owever, no available information ri--;,. • 

1 }.i> of ij'iphthaliriiu itself, and the present commnnicati' -. ; 

vitli tlii> iii:itter, ;i-- pKdiuiinary to the investigation of the co>iii; . 
winch iihL'hl Ijc expected to bear more directly on the original pr ,■ 
'I'lie prihci[.!i- iiitei'esi witli whicli previous work has inve-i ,■ i • 
fii'niiiiii j.' lies in the inlluence exerted on the propci - 

tiic ti iaz'j-gnmji l)y tioighbonring substituents. Many cxai.n-.- 
tlu'' coricl it )on might be (|Uoted, sucdi as the elimination of hv i'.i: 
a'-i<i fcdhi y^-nitropliGnylazoimide by alcoholic potash, the reunv ; 
niiingeti from ben/.ylazniuiido by aeid.'s, and the colour ih- 
midcrgniic by tin; pot:is>iutu derivative of ^^-hydroxyphenyluz. ;:). 
In d' aiinu with snh^t ituted azoimides of tlm naphthalene sel■ie^. i* v 
in tlie t;i>t phice de.-iruble to ascertain the relationship beiwc- v’ 
Iiiiin-:uid iii.izo groups witli respect to tlie possibility of eiiiuh.;: : 
the I. it ter \\itli iilcoliolic potash, iNoelting, Grandnioiigin, and Mi ; 
(/*'/•., 25, dd'JS) investigated thi.s point in connexion wiiii t 

nit J <ip].<-i;\ l,i/(iinii(h>-\ and li iVe shoxvii tliat the nitro-groiip i> witc 
Milbh-ncf ill the timta-pcsitinn, the change in question cccurrin^f i: 

ami panmlcrivatives. Wo hnd that whilst the u- 
/jp' Ii.quithyt iz-oiiiidcs rcsi.M. llie action of alcoholic potash, ai.d ■ 
Ic 'hnmut icar niti’i) groups in tlie favourable positions encourage i iu;.:: 
limi ul hydr.t/.oic acid, heieronuclear substitution nppeam 
irn-ilu-acimm. I’iio fnllowing compounds have been piT[):iri'i 
examined irein i!m ^tandpuint indicated: 
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I only members uf this series which yielJ hyilrazoic acid under the 
, :.oc of alcoliolic potash are --nitro-l -naphthylazoiniide, -I nitio. 
..'nyhizoimide, and l-niiro-2 iniphthylazoimide ; of thcM', the 
lined yields about 00 per cent, of tlic hydrazoie acid rcijuired 
.. .;,,...ry as compared with oO [tor cent, uljtainable from o-iiitropli.nyl- 
whil>t tlie para-coiupoiiiid, 4-nitru-l -naplithylazoimidc, is 
;-,,d .juaiititatively into 4-nitro-l-naphtliol and hydrazoic acid : 

r. ■ viio.)thncss of this reaction compares favoural)!y with tlie corre. 

; clian^^e undergone by /Mutro[)heny]a/,oiiiiidc, whi,di yitdds 
. . piTcent. of the hydrazoic acid iKpured by tiieory (NocUing, 

: c.dniongin, and iMiclicl, loc. cii.), wliil.st /Miitrophennl could not be 
jM.ed in the product, having undergone etbylation and reibution 
i 'cxyphenetole. 

1' ,L> to bo expected that, hydiaz >ic acid being oldainable from 

: .iiM-l-naphthylazoimide, the closely related oigho-dcnvaiivc of t!ie 
n.uiiely, l-nitro-2-na[dithylazoiinidc, would al>t) part with Its 
: ^ croup. But although 30 per cent, can lie obtaincl under 
or .mahle conditions, the reaction is complicated by a remarkablo 
c jc which takes place slowly wlien tlie di.s.olveil .sub.stance i.s 
, 1 ', ::.» d alone in aicohol, involving lu.ss ui nitrogcMi in two atomic pro- 
, in glacial acetic acid at llU , the aHerati(>n ju’uceed.s 
;,:ci:atively, and there arises tlie peroxide of /^-n iplitinujiiinuno- 


NO., N‘0 — 



N - hiiig and his collaborator.s refer to the fact tliat o-nitroplienvlazo- 

• (Ml. p. 51 — 52 ') decomposes at 75 - 80 '^ yielding a volatile com- 

nadting at 65—07'" {(oc. clL, p. 3330), whilst Zincke (,/. /.r. 
: - . iMMj, [ii], 53, 340; compare also l)rost, Aanabut, 18:)3, 307, 

. -i.v.-tigating several typical o-uitro-derivaliv«ss of pbenyla/idmide, 
•• 'M'-'vn that all such tomponiids lo.se two nitrogen atom-;, I'urni.di 
-I' diict.s which he de.scrilios as ortiiu-dinitroso-conijjuunds. Wo 
M- to think that this view ol their constitutiou i.> misleading, 

■ ' the opportunity of drawing attention to the matter, because 
' -•'MifiMhle number of siudi rompounils ha\’e been ja-epared by 
Workers, and catalogued in the literature as dinitro.^o- 
wlion really they .'.diould have been indexed as quinoue- 
'■f'be following is a li.st of such derivative.s : 

• - Shidtrusonaphthalene (Koreff, Ber., 1886, 19, 182, and von 

Atr., 19 ^ 
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ioltM'fjl AXD FIKHX: 




(Ni^-tzki fin<l Kohrmann, lki\ 1887, 20. 

\ ■ } j";it;itro-orMi)htlifilf'ne (Niet'zki and Guitermann, Ber., 18-^ 21 

13 t 1 • 5 -11 

•' and Guitermann, loc. ci(,<f and 

}l~r \ l>^s, 21, 73}}. 

•J 1 >iriitt()-') /-xvlrMio (Pilng, Anii(0f>,n, 1889, 255, 176). 

I»;riit.in--nneii/,rn(i (/ilncko and Schwarz, Annahn, 1800, 307. :• 

•' ■ ;ijal : ■}- 1 )iiii(ro.>otolucncs (Zincke and Schwarz, loc. c\t. . 

1 : .3d>iiiitro^o..;/ .xylene (Zincke and Schwarz, loc. c'd.), 

1 niiitrn.-oaiii>Mlc (Iki-l. Annakn, 1889, 255, 187). 
Diniuo.-ocymene (K'ehriijann and Messingor, Ber., 189" 2? 

3.3*3 1 ). 

Nitro-derivativc.s <d o-dinitrosobenzerie (Drosfc, AnnaUn, 1899, 307 
46). 

1 : 3 ; 3 : 1 'rctranilro,''ok‘nzcue (Nlelzki and Geeae, J5er., 189,'. 32 


30.3!. 

Tiic above coinpoiinds wore prepared from the corre-sponding diov' . 
hv 0Aidalif>n, gein rally in alkaline solution with potassiuni 
('V.inidc : .•'omc f)f tham have been shown to yield the original d.. 
xv’iH'ii r.'ircfnlly reduced, and in no case do the physical propr -- 
Miggc.-l 11)0 juTscncc of a triio nitroso-gronp. It is therefoic a. ;• 
rcaMiiialdo to regard them as analogous to the peroxides of b.-: ■ . 
<lin.\iiiu' ai:d eain])h(iri|uinonedioxime, 


('.H /CIX'O 
G,HyC:X*6 


and CsHi^< 


c:n*o 

c:n-6’ 


n. idau'f.f uliicii c.an pn.»ibly bo classified as normal nitroso-coin|- '• 
of lie* auMioi-- wlin d<'sci-ibe the compounds enumerated a: . 
(o nmcii importance to tlie alternative constitution, ox' -: ‘ . 

!\m-ciT ( 19, 1>'3) ; .some among the other authors 

OumiM'lvi-s witli mentioning the }tcroxido formula, while retainin: n ■ 
iiii^b-iding name, an 1 tlm remaining one.s ignore it altogether, M :• 
nv. r. Auv.a r. and Mrycr {Ber., 1888, 21, 804) and Scholl [Tier., m- 
23. .Mv7) refer to tlu> work of Koreif, without pointing out lic 
likrliiiMo.l .3' the deiivativcs described by him being genuine id 'r • 
e ‘mjx'Ujid', V, didst Ilriilge {Aitiialcn, 1893, 277, 79) states the. 
oxidatimi prodiu't obtained iiy iXietzki and Kehrmann (/>r.. i" 
20, from (juiiionetlioxlme must be regarded as p-dua'i ■ ■ 

As roociitly ns 10n3, the ])eroxides of o benzn , ■ 

liioximo and of 'ii'juinoy Itctroxime arc referred to erione'’a ,v .- 
o (iiiiit.ro.'<!bcn7viie and Ittraiiitrosobcnzene respectively ■ 

Sehtnldi. "I be N itro>ovcrliindungen ; Ahrens’ Yoririoje, Vcl. ' i-' 
On compaiing tlm Ijclmviourof 2.ijitro-l-naphtliyla7,oimide wi'ji ' ■ 
:'i 1 niC'o 2-n iphtiiyhizolmide, it is found tliat tlie former su' 'c- 
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. Aiogea much less readily, solutions in glacial acetio acid and 
;.o uppearing to undergo no change wlieu boiled ; tho sidid 
. , however, begins to yield ga.s above the point of fusion, 
i-odtion proceeding rapidly at al)o\iL 150'. From this it is 
< liiut the a-position for the triazo-grou[) is less favourable* to 
uige ill question than the neighbouring one, and examination of 
• ,., i' uitronaplithyhizoiinides indicates that only tiio.se in u'hich 
•; ,1 :iroup lias assumed the ortiio-poilion give rise to a detinite 
: uf decomposition. The faciliiy with which the change 
. ; ill the case uf 1 -nit ro L‘-naphthylazoiinide encouiuged us to 
■ it might be possible to obtain, through its dioxime peroxide, 
;j;,'rto unknou'n 1 : 5-naplitliaipiinone, becau>e tliuM) }'o.'ilious 
;.ui.ithctic‘, and the recent work of Whll.-^taltiu' has ost.ihlislu'd 
. \>*fnce uf an amplu-naplithaijuinorie, namely, 1 hci '2 : tl-deiiv.il ive 
L ; t.iCer and Parnas, Ba\, 1007, 40 , TlOh). The attempt tailed, 

. '..a, and we were unsuccessful also in the ca>e of (he 1 :S-deriv 
, iait it is well known that a structural ditlictilty pre^a•l;[.^ an 
.. ;i‘ U} formulating the peri-naphtiiaijuinone. 

1; • ids coiiimimication, we describe the u/.oiniidcs from seven niti')- 
: iivlamines. Tliey are coloured various shades of brown and 
;.u. but darken rapidly when ex[»oscd to light; tlie siihslances 
. -' lili-i* with fcuch roadiness, and are juaqiarcd so i-asily from the 
:<uive naplithylamincs, that tlicv oiler a means of identifying 
. ... .juantitics of the.sO bases. 

ExPERlMKXTAr,. 



\ / \^ y 

!:. ti;e first attempts to prepare this coni])Ound, wc made use of tlie 

■ •! wliich gave satisfactory results iu tlie case of /ehydroxy- 

. i.'aimido, iiamel}', tlie action of hydruxylamine* on t Iu* diazonium 
h. Ki-'idicr, 1877, 190 , DG) ; tlie di.scouraging yield, whicli 

, I tt> le.sa tlian 5 })er cent., led us to tiy tlie action of hydrazine, 
in ’.his case also tho proportion of azoimide obtained was trilling, 
• Ci' I’cr part of tho material remaining .after steam distillation in 

■ ;■ :;n of a tough, black resin, which develops a beautiful greenish- 

' .oration wntli concentrated sulphuric acid. No variation in the 
uajetitai conditions leading to improvement, w'e had recoia>e 

■ : to the method described by Notdting and Micbel (/lar., 

26, ^G), which consists in treating the diazonium salt with 
•: ‘ ' 'C' acid. 

la ;:\' grams of a-naphthylamino dissolved in ISO c.c. of glacial 



lou; 


fop.steh and fierz : 


fu ftic ;ici<l Uiixf-l witfi ^U c.c, of concentrated sulphuric aci i : 
di;iZM;isf-<i witii a solution of sodium nitrite containing 15 

ten jujnut*;.', 5 grams of powdered carbamide were added : . 
i<-.- c-dd l;ij lid, fidloWL'd by 15 grams of sodium azide in 50 . 

A turliidity was immediately developed, 

of niti'oj' ii CM'ujjed. After several liours at zero, the i,.. 

< x!r,i.-'t‘d with eiiim-, the i-e-ddiie from which was then distilled 
enrn'tit of >tc.nii, four hours l>eirig re^piircd to com])lete this pi--, 

'1 ii<! (•th'‘nMl .-nliuion of tiie di.stillate was pale brown, but lo ‘ 
col.iur in twu r-\ti act ions with f.-onccuit rated hydrochloric acid 
hv ['< t ci tit. potasii, an !, when dried with calcium chloride, l , 
cva[iorati<iri ‘dT grams of i.alc yellow, limpid oil, which crystalli— i • 
liAi'd, !u-tri)u.' pii>iii'' melting at 12^ : 

(I'lOOd gavi* Id 1 i-.r. of nitrogen at 2P and 743 mm. N^21'77. 
t’j 11;^''^ reijuin'S X-24’B5 per cent. 

'I'iie -uh-iancc Ini', tlic [n-rsistent odour of ethoxynaphthalene ; :• 
ic.idilv Mihdilc in ;i!i-oli()l. and mixes in all proportions witli eth.-s 
ucc! U 11 -. All aih‘mj.'t to distil under 3 mm. pressure was unsur -- 
ful, <|ci-Miiip(iHii'»n taking [.lace at about 110^. Like all the azam,;;. 
dr.M’iihrd ill tills pa[)er, it is decomposed with great vigour by r ' 
centr-Ufd sulphuric acid, tnrrcrits of nitrogen being evolved. Alc-k-;, 
p.i.i'li failed to olimiiiute livdrazoic acid from a-naphthylaz'.ijiiiil- 
which was I’ccovci'cd unaltered after three days’ treatment witli 't 
li-nling agent. Nitration [U'oceeded with unusual smoothness, 5 gn;; 
of ihc ml wlimi nii.xcd witli dO c.c. of nitric acid (sp.gr. 1'42) beci';;,!;. 
solid in ic'S than two minutes; the sole product was 4-nit: 
iiaj'lit li\ la'/.oiiuidc ('ce ludowp 


■J AkVrcj- 1 -/nr jJt fh ijlnr.oiviide, 



'I’iic 3 nitio 1 iiapiithylamine required for preparing this a;"-;;..: 
w;is tiiudc by the [irocess of Ixllmann and Remy {Ber., Issd. h 
hoq an<l StFA. Instead of nitrating tlie a-acetonaphthalido withi.:n 
nci<l ot qt. gr. ) ’.) 1 , liowex’cr, we used the corresponding quant ;‘y 
the Weaker agent. s[>. gr, 1'43. and ciiecked the tendency to suh.-'i ia- 
cliang''- by adding I'arbamide. Tlii.s is advantageous wliru 
4; 1 -nitro ba.se is required, l.ecause the temperature may he ■ ■ 
j-aisfd TO d.it or Aok wltoii it i.s found that 100 grams of n-a 
mqdith.iliile yield only dO grams of tlie molecular mixture of 4; !• : i- 
3: I -nit ro'COinjK.umls, insteail cf the dt) grams obtained at 
remainder in each case consisting of 4-nitro-l-acetonaphthalidc, w:.:. 
remains dissolved iu the glacial acetic acid. The 2-nit ro • 1 .mv' 
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. le was hydrolyseti with Iwiling dilute sulpluirie acitl and 
' 'A i.i' h fiii'uishos A i^iuviuitAtive yield of the lutvo-haso in two 
;■ :> tlu-refore more convenient tlian alcoholic potash, wliieli 
- a portion of the nitro-coinpound to d -nitro-l •iiaiililhoh 
1 :.i!io-l-naplithyIamine was dia/.oused in a niixtiiio of ^dacial 
, , i l and concentrated sulphuric acid, and, in ]n'esence of carh- 
. . '1 - atcd with hydrazoic acid; this led to iiuuiediate precipita- 
; liic azoimide, wliit'h, when (U’vstallised from dilute acetone, 
i lustrous, yellow needles, inelliii^r at Ido -It)!', and 

■ very slowly at that temperature : 

■ pMve -d'd c.c. of nitrogen at Cl ' and 7r)<) mm. N -• Co'CC, 

requires X ^ CG'ii) per cent. 

• ceuipound is readily soluble in acotonoj alcohol, or benzene, 

: j.eiroleuni dis.solves it only sparingly. 

■ !i,n<ition h)j Heat, — The behaviour of the C-uitrO'l-najdithyl- 
; ;c when lieated i.s quite distinct from that of the isoiinu’io 
. Aiiaphtiiylazoimide, allhough tlie product of tljc change is the 

in each ease. Solutions in glacial acetic acid, xylene, and 
.i‘ were boiled without yielding nitnigen, and the t'oiiipound was 
. I'l d unchanged, although soinewliat contaminated, fixuii tlie la.'-t- 
i solvent. When heated alone, C-mt ro-l-n.ipht hylazoimide 
^ (t> liberate gas very slowly above the meliitig poini, ciTcr- 
!..v tK'coniing brisk towards the [U'uduct wms found to la; 

;r;d with the /3-naphthaqiunonedioxinio peroxide obtained from 
I'.'aieric J -nitro-C-naphtliylazomide, cry.'talii^ing from dihile 
1 ill almost colourless needles melliiig at IdT ' without 
.p‘>>ition (von Iliiiski, Ber., IStiG, 19 , ; see al<o IxorelV, 

p. 17b): 

'‘"•I gave 34’4: c.c. of nitrogen at 22 ' and 7oG mm. X - lo’lo. 
re({uires X — 15-00 j er cent. 

'I'uJiisis , — Four grams of the azoimide weio heated in alcohol 
hU'.c. of 5 percent, potash during eight liours under rellux, red 
■ib of tlio potassium derivative of 2-Liitro-l-naphtliol appearing 
the experiment ; cold dilute sulphuric acid was added to the 
Irfi hy evaporation, and on distilling tlie filtrate, and neutral- 
^.c di.^tillate, O'G grain of sodium azide was obtained, corri;- 

■ n.g roughly to 50 per cent, of tliat re<piired liy ilieory. Tlie 

'j'Uiiiol Wild recrystallised from alcoljol, and melted at 





.\Nb 


} Xilro 

\/ 

NO,. 

T(.f a/'Oiiiti‘: , ■ p u'.'iti' 1 iijiinc'diiitc'ly on iuMing sO'liuin ;i; 0- • 
li.iuin -:iU i'l'oiti 4 nitro-l-na|ilitiiy}aii;jt 

r.-. ; \ ! IV ':n I *■ ;! ii T! _<• ;i Iroll'jl , it formed ioiig, la.strniif 

J.r,- V. tii. Vji.,:: :i’ Vli ; 

(■ ya\ i' t'! 0 I'.f, ni iiiu'o;:en at 20" and 757 mm. N . 

( ’ J I, f ),,X, rc-ijuires N = 20" 10 per cent. 

'!']><■ f: i'- identic, il v.'itli tlio pi'oducfc of nitrating l-iv 1 ; • 
.' 1 / 'iini'l'- ; i’ v('jy .sparingly in culd methyl ami etljy] ■ 

jh h. and in li(»t petrolenm. All attempt?? to convert - 

^ lin e ii-]i:ipltilia<|Mim)iicdioxime peroxide b}’ climinalinu'’ i. 

V. ( If MI 'OCc» - i id. 

iioi. alcnludic pot.ish resolved 5 grams into 2 
<.f l iiino-i n:i(d,ili<»l (lu, ]). lGi'5 ‘) and 12 grams of sodiin,: . . 
I a. \i<dd (d t!i!' laller \va^ tliercfoi’o (piaiititative. 





1 - najihlXr/hizoiinitle, 



5 NV:r ;-!ai.lii]i;.li!jiiiie, ]irepared by reducing l;5d;-,;' 
i. ti l.t ]i 1 :, i.i' witii ammoninm sui[)hide and recry -' 

1 pi^vlac; V, at< r. 'vv.i.s diazoti.sed and treated with 

a i'i ; til-' a;-.' dn,;d.-- npj t'nred bothwith as a greenish-yellow ;; 

' i*'-. ws- 1 fi-iy -talii-'v.l from boiling ab.soluie aleoii'd. ’ . 

d- p "ii' ;ii» in lu>i 1 lju.s, yedlow needles madting at 1:. . 

’’ i.‘ id /;■' i I d, (> ( (,i' nitrogen at 25" and 761 mm. N -- ’ 

^ N.- reijiiires 2 G ‘16 per cent. 

i 1 - O'.;; i-'ij place rapidly at 130'', but the product, i' ■ ‘ 

to \'ii,ic!i it {Ki', ti<it lioiai [ii'idbif* to recogni,se the p-Lii .. 

1 . .>-fi,i]dit ]ta.ijiutjO!H'dii).\i)ne. A 11 :itteiii[)t to hydrolyse tlic - . - • 
w at h alcoliolic p 'ta^ii cotna-rted the ,<ubstance into a black 
wlncli c liild not it; ideiitillc 1 : no tr.aeo of hvdrazoic acid w,\' r- ' 
ni-aitlc, lK'Wc\cr. 
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MX X, 

,S-.V;X‘0- 1 -naphifryl'i wim iU. . 

\. 

: ii niiroiiaptitliylaiHino riMjniiL'*! for tliis prf{>ir;Uit)ii was iirule 

■ I ) tiio cUrec-tions of -M^^XIolu ainl Su-oaU’i-iM ( Trail-., ISlCi, 

■ ■ , oil tlio-e of Nocliiiu' and (')liin {//-r., 17 , 

l.a ;!il' lioao of improving tho yioM oo( un. d n_\ tiir-r L-lh'nii.-t.s 

■ r r.'iit.), t'.ielve expiM'inieiils, (\o li invot\ iny L’liil of 

' aviamine, were cai'idod unt uinlor condit ion- vai yiiii: in la'-port, 

; i-iiipOi':itui‘e, aiid .stianunh cif arid from tho-o laid <!ovvn , wr 
.-'K- t‘.-.'ful, however, ainl found, f nrihorinoi-o, iliat tlir lumst'ihc 
a.iide tlui'ing iiitraliou does not ajipoar to i nlluen ’o t ho iomiU 
11 krd extent. On one oeiMsiun, l^U yo’aiiis wa.- ohlaiin-d, Imt 
!. it pos.-ihlo to recognise the partieiilar inodilleaUun in I’lm eon- 
'..diieii led to this result, and we eould not. ropo.al it, Instoad 
tlie crude base in dduio .'^nlpiiurie acid for lll^‘ purpo.-o uf 
.'mn, it was found more convenient tti dts.-olve tlie dry piodiul 
.ad quantity of benzene and {uecipitato (he tar with ]'et i i>h'Uiii 
IhU ytlio decanted li(]uid launu' tlieii tia-ated villi fnrllier 
of pelrok'uui until crystals alone siqiarate. 
r itiVcrsion of peri-nitronaphthylainine into .'s-nilro-l-naplit livl 
< ■ [-I'OCeedod in tiie normal fa.-hioii, and llu' product w.i.s 
id: 'Oil t.wice from hot acetoiu', which deposits haid, lustrous, 
1" piisiiis, melting at IdO— lal with decoinjiusition ; tlie 
:-cc is e.vtreniely semsitive to light, the cryst.ahs becoming pink 
a few minutes’ exposure; 

'I Lcive -'J'O e.c. of nitrogen at i!:l and 7 17 min. X - dOa'd). 
require.s X --llhdG }iei“ cent. 

in view the po.-sibility of obtaining the peroxide of jieri- 
iiiiohedioxime, the azoiiiiide was heated in huiling glaeiol 
• • ci. in xylene, and in aniline, hut in no case did the rtainii-ed 
:.o;c place. iMorcover, continued boiling with alcolmlic potusti 
• ^ hiuinate liydimzoic acid, the si/uimide being rap-idly conveiled 
. ■ ci.giii^able products of conqdcli' (.h‘cum]'<j,sil leii. 


ji - Xa plithyhaij'uiii^tf.^ 



ia ih.' case of a naphthylamine, we compared the commoner 
• "1 converting tho ha.so into the azoimide, tiiiding as before 
1 tocv.os i.s com]>arable for convenience and cleanliness with 





l-oKSTLli AND KIKIl/ : 


tht' of .iii'l application of the hydi’Ox;> . 

iii'-'-i" ! ro fi o.i]>l)tiiy!auiin<'. Ijowevcr, wa,> more successful thao ;■ 
o'iM- f.r \l:>- i-oiiicrii.' iitul a yield of oO per cent, was c.' ■ 

ih-tf-ad of ojJ v o pci’ cent, : the remainder would appear to ' ■ 
v< iO'.| in'o 1' : --,tzii\ynai>htha!crie, obtained by i^reisenhedn., , 
\\’;Mo oy jv-!u ’iiiL^ J-nitroti:i[j}ii lialcMie with sodium stannite (AVc,, 
3G. TI.'' livdroziiso incihod gave aijout 20 per cent., • 

piuda<-! w.i^ n..f :l ^o).)d 'peciiiien, and ultimately the azoin,; •, 
pr.-[ .ic. d i-y ad'lit.y >it<liuiii azide to diazotised /S-naphthylaj;,::. . 

'■!’ <■ 1 t'O iiiiidc, the rpiantities om[)loyed being the same • 
.i,i-a'iy ijii'nt ifHii'd for n :: ajihthylazoiiuide. After steam di>lni ;-, 
\v:i;> !( pinr^'t d^ \a'i v siowly, (lio dried product was uiixed with 
-['lanriiy '.f p ti<df;imi atrl cooled iu ice, when tho azoimide cry-i i,. 
in lu ir'Oi-. nii in'iig at ,‘.’3 ' : 

<)-Ld''b cavi’ 0;i l «•,(’. of nitrogen at 21^ and 701 mm. N=^2i 
('. ,11;.^';, I'cijuii'cs N — 24*85 per cent. 

/) Nap;/tli\ hizoimidi; ha-; the odoni'of ethoxynaplithalene ; it o !, 
ivc to iiglit tliaii the nit ro-iierivatives, becoming yeli. ,• 
r.iiitiiiin d e.xpo'-nie. d'iio substance is fieely soluble in organic :i., 
div--4vitig h--; ir-;ulily in nicdhyl and elliyl alcohols, from a;; 
however, it c.-diUijt be ci'\'>iallised, as it .separates as an oil oii <lil-r 
h-aiiiig \v:it( r di-olvcs ii very sparingly, and dilute solutions An - 
)u-troii>. coloLii le.vs leiiilcts resembling /i-naphihylamine. Mod i.c,. 
c i;c. iiir:iic(| ^ulpllUI'i<■ acid (bO per cent.) liberates two-thii'il-' < ; ■ 
ozdic nitrogen {Ib'hS per cent, instead of tho calculated It.-.c' 
ecu!.!, I tn ji has not Ijcmi [>o>sible to recognise the corre>p' o , 
.■uiiiiiunapliihol ill the product. Alcoholic pota.sh does not elim;:,..' 

liy-lr;i/.o:c acid. 


1 d <f/'o '2-ia//Jil}t}j/a::oimiile, 



I hi- cotiiiMund ha.> IhC'Ii obtained by direct nitration of /^-nai ic;.; 
a/oiHin;.- uiti. acid oi -p. gr. 1-12, and also by the action of liuin 
^ "•* 'irc'it: i-a‘.i 1 iiiiro-'J naplitliylamine; it was reerv-’ i .• 

> noT inmi a-atimn, \vhi<'li deposited pale yellow, silky needier iic-d.;. 
at lln--[i< witti \igiuiins gas evolution : 
t! l.Mti gavi' ,),rs fa’, ot nitrogen at 21^ and 756 mm. N -i 
^ reiniires X- 26*16 per cent. 

.’M-n ledma'd with alcoliniic animunium .siilpliide, a qininti'c 
yield of 1 -nit ro-2-na|.htliylamine w’as obtained, m. j>. 12’'' dl 
hA'hty per cent, siilpliuric aeid liberated two-third.s of li.e 
nitrogen ^12-47 [)er cent, instead of tho calculated 13*08 per ce!.* ■ 



aR()Matic a/oimidks. paut hi. 


hi/ Heat . — Ihe rtAAdinoss witli wlifch the fubstiici-e 
;. ;i {'.reeluciej^ the use of alcohol oi’ solvents of hiirlior hoilini; 
•rystallisation ; a sohitioii in ^'laeial aei;‘tie arid iiiuievijoos 
i* jO , but as the teinperatui'e li^^s ahovt* this point, gas is 
>pnchly :i\iginenting proiK>i'tions, tlte etrerve.M-enee lu-ing 

i.>as at lltt , \\ hen tliis chango is et'iupic', o. ililution with 

,.pi!aA?s the [loroxide of /J-na[ihtlia<piittone.lio\inie, which is 
i . v>l much more readily fnuu tlio l-nit lo-'J a/, amide than 
> .iiieric ll'iiitro-l-azoitnide. 

■ .;v. —'rwelve grains were heated with liu) c.o, ef } [ler irait. 

ohelic potash in a rodiix a[)paratii-; iluriiig tdght hours : 
g 11:0 dark red liquid, lustrous needh'S of thedioxime peroxide 
The residue from the evaporated liquid was taken u[> 
r, tillered from a further quantity of the dioxiine peroxith'. 
:!h a >inall proportion of ;i suhst.auce whieh was not identiliod. 
aiid distilled iu steam, when h^alrazoit' aeid corrospouding to 
per rent, of tlio amount requirod by tluairy was obtained. 


Xiiro-'2-naphtIn/l((zot mide, 



^O, 


i.itio-2-naphtliylamitie employed in tins prepivratiou was oh- 
a-so('iation with a smaller proportion of S-nitro 2 iiaphllivl- 
. t]i(‘ process of Fricdhinder and S/ymaiiski (AV;/-., lMf2, 25. 
locli consist.s in adding /i-napli( hylamino nitrate to con- 
-I .''il[dinnc acid at -lOA Tiie azoimidt; pivparcil fimn the 
ad base was obtained from ticetoite in lustrous, browinVli- 


' dies melting at 133 ‘5 \ 

L':ivc 43-8 c.c, of nitrogen at 18' and 7 I t imii, N - 2(clG. 
requires N 2Gdt) per cent. 

. 'tfince is readily sol uhlo in hot niolhvl and ethyl alcolmls, 
u' \a ry freely in ethyl acetate and in glacial acetii* acid. 'I’licrc. 
-:n ui gas evolution when the solutions are luaited, and hot 
p''tash has failed to eliminate hydra/.oic. acid. 


8 - Xiiro-2 - m phihijla :,oiia ide, 



O'diictifiii of this derivative from 8-nitro-2-iiaphthylamino 
‘ '-.oothly, the conversion of the diazoidum .salt into iiilro- 
ni the case of all described in this paper, being 



ioi:sTi:ii AM) \'UAV/.: 


f V\->ttIli>iLt.i(jn fi'Ciii dilute acetone gave 
; i'l'.'.' iirl'iii" niciung at iDO"*: 

L' l\'c .‘IM c.c. i)[ nitrogen at 23 ® and 744 mm, 

( ' 11,0 N., requires N -•^ 2 G' 1 G per cent. 

]• v... J;-/-. tu dt.'toci liydrazoic* acid as a product 

1 i/"iuiid(’ with alc.diolic- potash, and tia- 
t,.;, i-i 1.; .:; into a diviAimo peroxide on heating ti: 


>/ A >/i. ! Accoi'diaj to S'oeHiny u 

li> uoi'k)!!;/ liiKJiigli the series jii^t <Ie 5 cribed, it has appe, 
tai' rc^Leil.iJ :iy <d’ the inethod first described by X('> 
Miclii l ■ /i' l-., 2 G, is very significant, Tim gener, 

uthfii ills ijicti ri'e’gnised ai connecting the triazo-groiq 
r.(';ives fuither confirmation from this reacti 
\v..uid "fcjii to 1.1* ;q.plicahle to any baso capable of u 
er.ii v'*‘i si«m into ;i dn /on i mn salt, ahvays provided that fre 
arid ii.is no rn'tion I'll llu* resulting azoimide, a clause udiich 
'll - n-c ill till* {'a'C ol ortho- and para-Iiydroxyphenylazoii! 
vul., >00 :iiid Id.oO). Ill ik'.iling wdth complex bases likel\ 
ini'i- oiMblo al’riation wlieii the diazonium salts are tie. 
h-.Miiiiir fidluwcd hy amnioni.i, the method is invaluable. 

'ihvu rxouiph- of its aptdicatiou to delicate cases lna^' hr 
tlroe :ihi :i i\ di xoi hnl. 

Sr 

i\ X \Pp 

'! : ^ . — Silbersteiu (/. 

\/ 

lir 


iiih 27, ii;;. claims tu liave prepared this compound h 
1 n i 'I'riii. >(>( iiitrato dissolved in concentra'v 

‘o-:d nniij ci w-ials scjiarate — these crystals being iv 
'■ c-ihiian.nu-! : •hrilia-uDinm cliloride perbroinide — and u- 
i'l-iidnei will! amniOhia ; no broiniue was added, and it i> :■ 
.'iiiiHil tScii this iiulugi'ii was regarded as arising by dv- 


u j 'Uta-n (d till- ti Ihruniubcn/.enediuzonium salt. He 
1 1 !i'i > !iio|die;i\ lay.oiniide jauduced in this way as forming 
le'.'dle- nieliing at o'j \\ t* think, liowever, that Silh, i 
aiiotaer satotanec in irui.l, bee.iiisG the product ob'a- 
dia/.oii.'ed I labi’oiiioaniline aiid hydrazoic acid crystallises t’r.» 
in 1 )!jg. lu'i.rou-^, oburljss n .‘e U ;s, milting at 72’, an 
hi romiiig pink when c.\[ijsed to light : 


I 



AXiilMinKs, PAI’T \][. 


.ivo l^^'T c.c. of nitro^vn ;\t lM' and 77- min. 

(V'lGil Ag Br. ]5r d7'iH). 

• If " 1 1'So ; lU' •- (n'dS 1 101’ 00 lit. 

. .• tlio stiti’inont of Sjlbrr.^toin, tl)o sno^litnoo is not volatile 

X,- 

• i i . — ^i-V grains of n( |il;(.!;vlt'ii*ili;iiiiino 

: ■(• wore dissolved in 50 o.c. of 50 por eont, .''ulj'linrie ;udil, 
,• i with 4 grains of sodium a/dde : l) grams of ^( 1 dil^u iii(ri(o 
,. ldod to tlie ice-cold ]i([nid, Odlowed l>y a further I gcitusof 
•; if. After ono hour, the cmnl.'ioii was extracted with ether, 
-id’Ui* left by thisou evaporation was distilled twiet' in.'-teum. 

. : :;i,-.ithenzeno forms long, lustrons, faintly yellow needles, 

- ;• .V; when heated quickly on a spatula, it does not exph^de, 
:a rated sulphuric acid gives a brilliant llanic, nct’oinpanied hy 

• I'-nalion. 

■ , a..' ivcordcd description of ;;-bist via zehen zone {(Irress, .AV?*.. 
,21. leill j Silberrad, Trans,, lOOd, 89, 171), it is cwitlent iliat 
<• i<' iiapeund is much le.ss dangerous ; a direei, determinaliim of 
made without niislmp by mixing tiie .sidistaneo in a 
: ■ ;')(> with potassium dichramate and <-opper uxi<le, the tube 
enelosed in a roll of oxidised ('op[)ei' gauze : 

-.o' gave 59’G[c.c. of nitrogen at 23’ and 7T'> mm. X 
C 7 ll 4 N(; require.^ X = 52’o0 per cent, 
foiegniiig experiment there ’ivas no deloiiat ion, but onc 
: . c-slimate carbon ami hydrogen wa.s sqtoile-d hy a .slight 
• . . '.riiieli di-'pei'.-^cd the vapour too r.i[ddly in tin* tube without 

. ■ . ■ h(‘ ajqi.aratus ; another combustion hy tlm ordinary proee>.s 
u.d, hut the carbon percentage \\as iiKiicatod at about 
'. in exep.sK of that required l>y thwory, wliieh is hardly sur- 
I e composition with 80 ])ei’ cent, sulphui'ic acid gave results 
• at with tlie usual behaviour cf azoiniides towards tlii.s 

■ ' . tve roM c.c. of nitrogen at 22 and 7G7 nun. X’ 3o'2n. 
r’,dI_jX,, requires 2/3 X-35'04 per cent. 

‘ ' ncilinizene has a faint, but (diaraclei'istic, odour of derayed 
■ . ■ iiilialcd vapour gives rise to a throbbing sensa.tiun at tlie 

• ■ ' ! ueiiead. 

-'K SciF.Ncn, LfuNDO-X, 

: il K.( NSINGIO.V, S.W. 



Ifh'l- HKSSIoCK A\l> WuOf.LKY: THE ACTION OF I'HOr,,-;; 


('\( T'h' Ar'/'‘Jh of Pho,'^pllOyO.< Penftichl'ir ■ 

j j ifil JjSttr. 1 

; 'l-dirarhoinjlic Actd (] ;■ 

./,y ''/O'- 1 : 2-diC<(t'ho,f't/lic Aad). 

l;r IfKiair.ia IIf:N'T<>('K and H?:hTi[A EiAZMiKm Wl'c:;-: 

Till; ( VIM'] iiin-iits n(''’!ilied in this paper were uDdcitiik- 
ji-ijiH'.-i (/!' Jhale'-of \V, A. IJnne, in order to clear up an <■ r-; 
p-dtit ('j' >f)nn‘ iiitOKot:, connected witli the inve>:ti^oiti"!,' . 

ir utcil >urciid': (udds cai'i'ied out by liiiuself in conjuiic' : 
Mi-. S|iranl-:liii;: and other collaborators (Trans., 18'J9, 75, s'h' : 
77. haT ; IliOLh 81, 50). 

Ill (iiu; of their pa[iers ('J’rans., 1902, 81, 50), Bone and S:a , 
d.-a-iihrd a tin‘thyh.'riediinet)i)'lsuccinic acid, (ni. i. 

o!c;iiia-(l h\ t he action of dietliylaniline on bromotrimeili} ; 
atihsdrido. Tlio ]iro]K'rties of this acid ’(vere subseqiiontiy 
<-\atiiinod hv Itane and I fenstock (Trans., 1903, 83, 13S0), ana; 
ciu.-ion a^t 'iits unsaluratud characLer was confirmed by tiie 'ii-;., 
iKiti of tiic inaynjctic rotation of its diethyl ester by tho ; 
W’tliiaiii l\-rkni ( //ad,, 1 90a, 83, 1389). 

In tin- \(.-ar IIHIC, liowevcr, Paolini {Gazzetta, 1900, 30, n) 
i'dlnwine' up the work of Ki iupiu (Act. Soc. Ac. Ftnuicae, 1-^',"'. 
Ab.-^ti’., i, -lllf), had described an isomeric acid, C-Ilj,,'*.. : 

at l.'ia . (dll. lined by a process (see bedow) which piobaid^ i; 
tin- niimauit ion (d' iivdrnjien clilorids from chlorotrimeti:' i 
i--i<-r Tie- fact ill, it ids acid neither decolojised cn! 1 . 
}''M ;aaiij:' iintO' nor eahibited any tendency to form an add.:;- 
po.ind \v;tli hy<lrai:cu bromide at the ordinary tempera- 
I’.i'dini to lizard jt as a .saturated compound, and he desc:.'- 
1 : d diaa-: ayit i-imciliylcne- 1 ; 2-dicarboxylie acid (1 :2-di))a ' ; 
prop.ii.i- 1 : 1' diearlioxylin aciil). It seemed important 
Pa. dim - work and to examine the properties of his aci>l, : ; 
evt nt of im cyi-lic cliuacier beiiii: confirmed, there would a: • 
a reiiiavk.iidf dilTiu-viirc in tlie behaviour of bromotrinno 
aniiydid'le and clilninl |■Im('thyl-uccinic ester, under condiU'e ' 
iim' tin* elininiation of the liydrooen halide. The starting \ 
the pH'j.aratioii of Paolini’s acid is diinethyhicetoacetic e>t< ;,v, 
treat uiv-nt Witt! hydii-OLTL-n cyanide, according to the method -i ; 
Knmj.pa, and MiliH-quent hydroly.sis of tlie resulting 
yields itydi'oiyliimetliylsuccinie acid lUedting at 159— Po 
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, j* of thi> acid is then subjected to the action of pho^phoni^; 
, . :;de in eliloroform soliuion. On pouting the li(juid into cold 
; -.,1 [hen extracting with ether, an oil is obtained, which on 

•.,;v with alcoholic potash tinally yiold>M he acid under discus>ion. 

, ; ;a re he Stated that Koiniipi, who was iho fn>t to iti vcstii^ati^ 
. of phosphorns pontacdduridc on diethyl hydroxytrimet hyl- 
; succeeded in is<dating the coirespondiiii: cldoio-derieative 

CUKfC5rey('Mel'l-C()d:t, 

. ;w tiiorefoi-e must assume to he foniU'd in tlic eonrsn of tlio 
i, !, Komppa treated this chloro <lciivativc with alcoholic 

- . nlprairual a crystalline compound free fiami cidorinc, whieli. 

, lurtlicr oxamination, he assumed to he a /i laclonecarhoxy he 

V\ • i; i\ c prepared raolinihs acid in coiisiderahlc cjiiaiii it ics ai.d 
I tmu-uiigh examination of its properties, the determination of 
i,!.i'!ie lotationof its diethyl ester 1'iavihi.t he(“n undertaken l)y 
Sir William Perkin in .March last. Althougl. the ineostigu 
: w..> imt completed, we are able to state that the magruUic 
-r values of the dietliyl ester left no doubt in his mind as' to ii^ 
U '.t.d ciuiracter, and the contrast l>etu-een its optical propertirs 
..■’..i;c rotation and refractive power) and iho^c of the coiTcspond- 
;M':;..uic uii.saturated ester oluaiiicd by Pone ami Spiankiini: I'l-om 
-satiethylsuccinic anhydride were, in his t>piiuori, (piite con- 
>:■ u'lih the saturated cyclic coi]>titii(ion wliich Paoiini had 
i !o ills acid. Tlie pro])ertie.s of the two iM)i[icn<- acids and 
imtlivl esters may be tabulated as follows : 


: MctliylcmoiiiiriIiyl>!avihi<' 

. iKid [Itoi,!' .ui'l .Spiaiiklii)^ ■, 


l:. 

: ltd Uiji'-I iiyi.-> 

1 ; It .h' 'll :i((\ I he ;ii ),( 


' Mliu^ 

I'UU.mt at 

OOlmO 

V. ry suluM.' 

: (caiiaot be iniystalli-ol) 
l-QlUt) 


1 i:' It.ij-.'- 

(I'a'ihto xives Ih:;'; 

o-oijICi 

la-- -'bi!.:- (bait .! 

O'ail b>; rv.i-lhv i v. j \ ■ ( nhi.,.,) ; 
1 


i-taiioii,.' I •01)71, 
iroita y 


0'ai;)s 

lomo;;'.) 


vO 


0-d':b;0 I 

I'm:.')! J 


i" 


Oealit'j 


J 




Ha 


iii;N'sr*''‘K .\vn wf/vjjiv : the action* of pifosi', 


■J j;f‘ '^v'e br-fween the two isomeric iliet), , 
h’'i i' out by a eomiKirisoti 
rut ii injo voth tlu; coiTOspon.Jing estimated value f. - 
t ! li\ N <' ’:d 1 / h. luimeiv, ll-i 205 ; the calcuhit. 

fi.rth-- r iM'. 'F'*:. iiiiir ey('li<; e>t'/r sliould be lower, nr 
C!'jMr. .. This is very near to the value j- 

r;i(;i)ta'' f ■ r ! 1 h)'hCi 1 ). (hi the otiier haiel, the oalculateil 
t he r -t; ini.'-.-iturrilod e.'ter will, of course. Vh> liii:* 

tin 5 nl' (iicihyl iiTnt-thylsuecinate by b'T'^ to the value 
[wee' aiel Spr i ukliii-'s e-ter (ll’t'-O), it will he seen, Was < I ’7 
<.ha‘r\i- i riirt'. i'ciii >■ between (he molecular refi’active pow^ 
iwit fO,.'!-' i" ahn ill liai iiiony witii the snjiposed diireronce ill >■ 

till):' ; 

ir«. 

(’aleulaU']. FournL 

b 1 1 ::, len sU- i (O’Ce 

Jrii'i.'ieT il'o'i 4 - 0 'J 


li t]iu-( be aibiiitoal (lierefoie that •whereas in the case (•:’ 
ti iiii!'’ )ty]oic( iiiii' aiihyhriile Mio elimination of hydrogen Ini:; 
tile actinti of ilit-t liylaniliiie, gives rise to an unsaturated molt-. 


((‘Kj — C'() 


> 0 -]]Dr- 


(oig.c-co 

cH„:c-co 


> 0 , 


in raf)Iijii'> experiments hvilrogen chloride was elimiiviu 
chl-rntniiietiiybueeinie C'ter in such a manner as to yield a 


(■•'laj.Miilid. t!i!|> ; 

( 'i Mr 

Mi. ■('■Oil 
C'^Mi' 


Cb)„Kt 
Cll.yb'-ML 
(Ml /MCI ^ 
(' 0.. Kt 


C(M- 

ch.,-M 

1 

O) ■■ 


Ills* leaden foi Cii;-, d i 1 1 1 'I'ci U'C ill behaviour is not very api'.u. ' ' 
nii-aii," wiiu'li are being carried out in thfise labor.r-' 
tn i( <li a'e 'Jia.i ti;<' hronio-aiiliydrido may have the coiistilm- 


(('ll,),r — Ci\ 

I'll .lir'cHa.'cM^’ 


in \s bu ll ( .>;■ -j n.' nydrogrui alorn in.irked with an astoiMk 
iiu'>( likely tn umte \siih tlie broiuinr atom when hytlrog>-;i 
IS eliminated, ring foriiiatien ludng thus precluded. 



HYnROXYTiUMKrilVI.SUCtMXIC KSTKK. [Sl.lT 

Exi^ehim E.NTA 1. 

1 : ' 2 - Dimethf/Icyclopropaue-l : AclJ. 

■ Mi-ation hyili’oxytriinoihylsiu'r-!ni(* 0 't<‘r and ol’ 1 : d-di- 

■ VnropAtie-1 : *2-dii.’;irl>oxylic avid \\'a>; varriv l out ;u\a>rdin^ 
iiivolions of Konipi):i (AV/-., IS'.h’, 29, liil!:)) and raolini 

' , m l the yield.-! cuni^iared very favouvaldy ^vilil ihoM> o!>taiiu’il 
iii s. 

:;'aityof tlio diethyl ester of (ha avid wi- prepared in tlio 
.;aa'r and its purity detoianincd hy analy-^i--: 

. 7- - tve tl-ddut) ax and tM Odd i !.d ). I, ‘ ('. I ■ \[ S' ((>. 

requires C tU-iiS ; 11 S -lti par rt'ni. 

;,->i:y and optieaL projx rt,ii‘S of tliis I'stvr as detonninrd hv the 
William Perkin were as follows : 

'll ]0 =1-068 j. 15 yi5 ' 1 'Oilld, dti 'd*' laidtid, 

■ 'ir rotatioii : 

t. Sp. t,,y M:,]. ,„j. 

18-9A ()-9 1 lO’OOd. 

' ' ' • / oit'er : 

(Z13-7V^" MMdlOd. 


Itl(l('x ol' 

Sti. tvfl.irtii.ll, 

M.A IrtYi, 

rofri'-tioa, ^{. 


u l.H 

1 • IdStlQ 



J ■-! ICOO 


yr 

r taon 

iri-jam 

■ M'fic; 

l)ispci’si<jTi ; 

il 7 ■ Ha ■ 'J':;:.'. 



''‘■aiing of the above, values ibi' the nia-pnielie riitatinn and 
' :v.' |.uwer on the question of the const itnt ion of the esU*r arnl 
> i with methylenediin(!tliylsnc(‘ini(‘ acid, oidaiiuMl by l>une 
roikling’, has been discussed in the iuiruduclory poi'tion of tlie 
: :.]h55), 

1 '.incthylcycfopropanc-i : 2-dicarboxylic acid, aftor being iv- 
■ 1 from chloroform, niL*Ucd at 149 15115 (Paolini lun’cs 

■-^wrave 0-2240 Ct), and 0-0075 lldh C-oO-Od; 11 0-52. 

requires ( Y 551 ; H G d-i per cent, 

<'i the silver salt gave tl'ddTl Ag, Ag---5S-12. 

rotpiires Ag — 7)8-t)0 per taait'. 

■ '■^’■'I'y physical and chemical properties agret-d in nearly 
with those <!e,sci'ibed by Paolini. 

'■ Go 



10-' S 


MVDKOXVTIilMETHYLSCCCIXIC ESTER. 


i i' v(«rj (Nisilv soluble in ether or alcoliol, modera!- ‘ . 
uatf-r, beuzerio, or clilorofonii, and insoluble in light petrol. ,. 
vit-M- an iti.-o!ub!o eaicimn s ilt, and also alifjiiid anhydride. J . 

' a (libite >olutiori of alkaline permanganate in t 
T ip- rt'-t-'n of ttii- i> tliat pos.siijly the alkali breaks the ris •_ 
i> corisi'iriMbii weakened by the presence of the two CH., 
(•vidpiic- of llii-ni i v be seen in the fact that the unsaturated m- • , 
diiiictii yl-iu cinic acid decolorised alkaline permanganate iip- 
<ni h. , v. iici'fa' an Ojiial weight of the cyc/opi’opane acid i\ . . 
liiit.nif or tu'o tu ])ro'Iucc the same effect. 

Tijp clf.'cirical couduciivity at 25' was detenniued witli the !■ , 
iV'ull,> ; 


/'-x = 3G0. 


;t 't/i. 

A' = ll)''!t. 

!7-''i (eOhOd 

O'OOl'sO:' 

O’OOOO 

0'000t>0 

:;000 00078 

O'OlOlie 

l-Gi 0- 18,11 

O'OOOOs.'i 




.Mi.\tur(-s of llji< acid (a) with varying proportions of 
diiurtbyl.-ucc iiiic acid (/Jj, prepared by Bone and Spraukling. 

* ii," i : 


a. B. M. 1'. 

to i:t, 10 per cent. 1 :^ 0 ' 

]o to ,, 1:^0 

.. fiO 


'rii(> aullmr- dt -ire (n express their best thanks to rrofe>sf'i' \ 
for hi- kin<i it)tci’c.'t and help in the matter, and also to the ih- 
huiid rMimnittcc et' (he (‘hcinical Society for a grant whieli . 
tiiciii tn pui clja-e (1 k‘ more expensive cdicmicals u.sed in the* Wi 
'I'hrV -v'.D'r li:-!) vsjteciallv indedited to tlie late Sir Willimn !'■ 
fer lii- ei’cat Idiidness in umlertakiiig the detei'inination of th' ■ ; 
pis'pi ri'io id' (iie e-ier, which .so decisively proved its constitiih : 

'i iii I S!\' 

M ' ]ii -i i,i:. 



HK VAPOUR PRESSURES OV THIETHYLAMINE. ElU. 


. Tic ^ fipQur Pr{\<s>i,Ys uj Tr 'c f]i)jJ,imi,(C^ of 

\ .(i-'l i'(nii:t}iylpiji'tilint\ iUc! h/ dcti' .l/^p/zz/VS 
V/’. \\\i(rr. 

J)}' KoruviiT Tai;(>u La'itkv. 

I. Trirdcjlamuie a:id 

; -c WAS inuk’i’t:ikL‘ii if) oriiei' t') obtain rX|n.'rimri)!al vrrllirat ioi) 
:■ lai' pnalioteil by theory for the total ami |iarti;il vajnmr pi't-a- 
.M-cf two liijuifk, tlio niiseiliility of wifich tleinaok on toiii- 
l! was also lioped that a stmly o\' tli.* j'n>{>ert it-s of (wo 
. vviia'hare ooLupleta'ly it)iscible at some teiinnoatnres anh onlv 
.!iii*lti one in the other at oilier tcanja-rat ores throw 

: <'11 the problem of the iniseilfility of iiiiiils. 

naans of tho vapour-piessure ciirves liave hi*(-ii bv 

. e.. Maia^iiles, Ostwahl, Zawid/.ki, and otlua's (foi' refeiaaices, sta- 

• m !. T'-an.M,j UJOG, 89, Idol el so/.), Tlie expeiiinmits were b»'i,nin 

.• :iie ap[)eArance of ^larshalTs [laper (/or. ami the <li-eii>sioii 

iheorotical points, whicii was intemled has been eonsiapn-nt iy 
■ !'-d liiiiiecessary. 

•• teilowin;: symbols are used throu<:houL tliis paper : 

'i..' laiio of the number of molecules of amine to the number of 
of t'Oth kinds. 

:he partial jiressiiro of the amine vapour. 

'i.e partial [iressuro of water vapour, 
t'llal vapour pressure of the mixture. 

• e. a- ha.s heeii .siiown by many previous authors : 



' -a ut this equation (iv) is use<l by [Marshall to <leduce tlie 
■ <d partial and total vapourquessure curves. Jloth he 
■ '■ ZtHsch,, 1907, 8, d47} su^'gest the use of erjuation 

• ' -lining the value.s of tlie paitial pressures wlien onlv llio 
!••' iie.s are known. The melliods of both these authois 
•n <iiawing probable cui ve.'-, taking averages of the values of 

0 (j 2 
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obtaIncMl from these curves, and drawing n- 

} / ' ] -r 'll'... 

;ir.' rfxiiit.itf* cm VC-. A far fimpier method is to use equati ; 

' ^ * c/tt 

Krojn i'h*: total pro.v-iin.' curve, the Values for r and ^ for v ; 

V .li'Tcrihif nv 0 od helwi-eti a’ = 0 and a:=I-00 c.ui be tabula' ; 

t h.. r . '2'. and ("jnscqueiitly the value of i. ;;; 

In the nei-li'hoinhuod of .'’ ^0 and of .r = l, the values df 


' are ('\[a'i‘>^f-(l gra[»hically by straight lines joining (hop- ;> • 
>/x 

to (K/', .) an-1 (id.O to (O./s,-) respectively. 

All appioxiinato cuivo for;),, can then be drawn and the 

tlie lu ighbourhood of known points be used to calculate :.i 

v;c.|iuii( 1 V to correct tiic curvature in these neighbourliooj, 

. uipri'ing li()W ea-c the continuation of a curve once bogu;; 
iiictliod bccoiiies with a little practice. In portions of t:. ■ 

is Mnall, taken as equal to 10{;q-;r,), .v 

aiA arc the v.ducs of p,i or of tt for x + O'Oo and for 
n -pcct ivcl\'. Since the curve representing the variations i-:' 
cliatiofs in tlie v:iiu(> of c is drawn from experimental n . 
curvature will prnbiihly not be exactly determined at all poitr 
cx.ici pu-ition of tlic iiiaxiuuiin point, for instance, will prod; 
}>.' kiiMwn !o within I or - por cent. If this is so, the valur- ^ 
fur /•,. :ind /.■.> wlirii 0 and wIioti x’— 1 will not !)■■ ■ 
-Muliq iv si't of c.dculated p:irtial pressures in the ratio :■ 
to olrain ;i corri-ct end point and draw the total vapour-pre-' ;i 
sc clitiiiiicd ;(lMrig>idc the origiuul one. lly this means, the [- 
error.- in tlu' ori^nn d euwo can be located and the neces- n ; 
iKUi iM.idi'. Tin- opi'ration can be I'epcated until satisfact- ; 
:ir.' obr.iiind, Witii an ordinarily well -determined toiiii : 

^ orve ti.i- .-■.ntdd not be more than once. 

'The \;i['Our prc--urc- of solutions of the following coi:,; 
wru'e diUcrminctl ; 


l\; io 'J'CO 1 "t <; ;o '2^-U 41T'* 

C' O 0-0215 0-0515 O-llO • 

Erotn ih(‘>.c and tlic vnjMnir ]ii’e.ssui'cs of water given : • 
and Itiin-tr-iii curves were constructed and the values ut 
cnlciilattsl as indicated almve. The values are given in I i 
.'hewn by curves in Figs. 1, 2, and 3. At 22^, so much et 




T!)K VAPOrU PRESSUEIE8 OF TRIETHYLAM 


f;J!. within the tmrc'iil portion (indicated by shading) that th 
bad to be lar^Ndy obtained by extrapolation. 

'file ;:iMd'i il fbarige in tlie type of the curves is obvious, 
liic tnn.i ptv...«ino cui've i.- of the common single-maximum r 
tiii' j:iiti;il j'la'^suro (“iii'ves are of Marshall’s type 3 ; bu- 
t. uipfjMtiire the characters of the curves change, i 

p!';. 1. — LsotJurms. 



n oo 


lb' u ilit [i.iiion app.ai's in all. Above 19- each partial ! 
curvi lia> b'.aii a iiia.x iiinuii and a minimum point, and r : 
i>n's>mi' (.-urvo has two maxima ; there is conseqiiei.tly as; 
porti^m in t-vviy curve, ;nid tiiis inci’cases in length as tiie tciu! 
rises. 

If the li'tal pre.'^'ure is plotted against the compositi-:: 
vapour. m<:ead of that of ihe liquid as is usual, the vapoUi-r 





iHt' iUtKSSl'UES tjf TllJKTH Vl.A 


■:l\ X - - U' 7 .'.i 7 ;u.<l r=- 07-87 (07-30). Compor^iiiou ci 

_ ((- 77 ^ 'I 70-11 (70'7J). Composition 

v.jll i«" tutiil pressure curve at 22" bd 

a tyj>,j fii.iu til. a at 20’, since both, the maxiu. 

'll (•(>)!:*.: u iihiu the unreal portion. 

Ti.f ■> . :.tun“0 Irom tlie e(|uilibjiiim concenirations 1;; 

I the teinpeiature in i’lg. 5. .Some of Kotlinni' 

. ( . i-jn it'’.- t;:L< ri n’-r-rvalioiis on the sepaialion of mix 


/'(t l‘r<:s-,ai\: <,f W'dli.r Vupour. 



tiiri ;i\! .ajiiit .LI;:] wall !■ liavc been plotted in the same figurf 
26. \X\ , riuL Mag., 1884, [v], 18, >' 

iiic.-t '-y> ili'cri p.'tncit'.s :ip[iear in the neighbourhood 
'Ibcia' ,;H' pikdauly Two I'easons for this: (i) this is the :< 
wiiii M it i^ iim.-i ditUcuh to obtain results from the vapour- 
;ii.d (iii d ihr observations are by Cuthric : 
ri'iii.iin'Ui ul io;. ob.^i'iwai i'ai- WLU-e ^bowu by Rothmund • 
be, i.oi oijlv jnar.-ui a‘.e, Ijul ioipo.'sii.ile. From the curve.-', :‘ 
.<een iha! li.e m coiitaei wiih tiie equilibrium mixtuo 

.should have put-'mes hii-bti and — 10 --iri. A direct ' 
: e.'!i vf I Ja I'iiiti.d ]ti cssiire of the amine vapoui Was theiefore ir 



(iK :2 : 4 : ()-TlUMHTHVj.l'VHl]»lXK, KTC. 


llUi5 


• ;n t>y the Kai’i of Btn keley au«l K. J. (1. Hartley’s inoiiilleation 
■ ■ ■inu' mi-‘tho4. The vapours eanioii over by HO litres of air 

v. i through <lilute siilpimrie arid and so analysed. The values 
! :■ i' j‘i 'vere o0'07 and 51'dS luiu, in two si'pai'ate experiments 
; i!i average value oO'To mm. 'riit- agret-iikMit rs sati>|'aetoi'v 

• ; the somewhat inaceuratr ('.thailatiou on wliieh one resvtli 

I’a;.- 





0 a*. 

, 1S“ 


II. H ; : %-Tritii.HJtijlpyrldine. {y^CoUldiiie). 

solubilities of this compotiml and of water have been 

■ I f'V ilothrnund {lor. cit.). Jt was liopeil that, sirme the 
• iiaiitie.s of w.ater aiul irimetliylpyridine are greater than 
■ ''.a- and triethyiamine, this pair would prove more suitahlo 
j"'esof this inve.stigation. The extremely small vajiour 

trimethylpyriJino at the ordinary temperature remlered 

■ ^ hahtt* to large jjercentugc errors and so unsuitable for 

.! analysis. 



I'tfif; 


!,\T1F:V: THI- VAPOf/H PRESSCHKS OF TRIETHVLAM V: 


1 ; v'IVitijOthy!pyri'lin<!'li('arbo?:ylic ester was piep, :'. ; 

II \Aan<0f‘.>>y 215, 1 ) and simultaneous ■ 

Iv-fl •»):-] -l- iui’v’.-il of the carboxylic groups by beating with > . 

(M'li A^ch^'ff- 25, 374). 

fot:i! pr.'-'Ui'Cs of the .-olutions were determined in ti,.-- , . 
uMv ;i wiTO ilio-o of trio! hylaniints with the exception of th- - 
f,,j. ' !■ i 7 lb, v,-lii('lMvu> coiiipiired with pure WMtcr ir. 

Til'- tn‘ il prc.S'Mio curves nr.'' of exactly the .same ty[)(‘ • 

oh’oio'o 'l for niixtUK’s r,f ii let hylamiue and water. The res i.'-- 
ij.> a-uriU!tCht> arc Ldven In Table 3. 

A- i;ii::ht hia-ii e\[)L‘cte<], the isotherms for Ijoth trietl, 
wa’er mi ■-Vines :ui I fur triiueth} l[i\'ridine-water inixturo-, o . 


Fim 5. 

U'i O'.a 0’!i 07 O'S 



stiilciny )!■ cii'lilanco to those obtained by Zawidzki for pyriT:.- 
\vater \Z' >!■■>•!,, j liij.-.ikaj . CheiiK, 11)00, 35, 106), and to tho^<• ■ 
by Sflircinenia ke'j-:- IJ'l) for auiliiie-water mixtures. 

JvXl'KIU MENTAL. 

Tot id Tre.<!3mr.s. 

Tiio ajijiiiatus lused for (leK-riiiiuing total pressure.^ is . i. 

I'ig. t) Alter being cleaned and dried, it was immersed to t;.- ■ 
of the tap li in a hath having glas.s sides, and wa.s sealed t " ; 
containing i>hnsphorus pentoxidc connected with a T'']''- r i 
I’lie ajip.aratus was tljeu exhausted and left overnight wr.r 
taps ct'wed. Wdien it was judged that the inside of the ■'• •■ 
was fairly dry, tap T ivas t!].ieiied and mercury was poured i- n..--: 



(IF 2 : 4 :(i.TlilMETHYI,PVniDr\K, KTC, 1967 

:: .iu-htly more than sufficient quantity to till the tube l.(>twn,u, 
.1, lli(> cup was then oxhaiistcil lliroiiph a tube pa.-siny 
i lubber plug placed in the top of the cup. J! wa.s tiiiii 
! by opening A part of I lie mercury above it iva.s allo.ved 
■ .theapparatins; this amount „f iiiercurv was not sufficient 
■the apparatus at ti.e botiom. The p„n.p w.rs worked 
,.ly. By thus means a column of mercury free from bubbles 
t i.ftl in tlio lower part of the tulie Inawwii 

'Hie taj) /i was now opcnnl, and air Ki<;. 

•Ilia* cup, which was filled with mercury. 

.1 ami 7 / alternately, it was jK)>;sitdo 
viiii.'r inercuiy or a vacuum in tlic upper 
tube between them. Xo (a.ui>id(Tah!e 
f air was thUsS carried into the Imlh r’ 


■i Miflicient mercury had been let in. (lu- 
'.'.as >topped and air admitted (oliio i.ulh 
- mercury rming in Cpas.^cd the J join, 
a .1 was turned and any air im[iris(med 
i:ji' mercury consequently driven into rim 
■■•ween A and 7 ?. 6 ' was then ovacimted, 

■ operation repeated. 


■ b.jiiid, the vapour pre.s.MU’o of wliich was 
<■ in.^asurcd, was then placed in the cup. 
iy al! the mercury between A and />’ was 

■ : fu run down into C, the liquid liein^^ 
: ;i‘ info the space so evacuated, ^\’lM•n 

between ]i and was full of liipiid, 
p /- wa> closed, and a few drops of mcreurv 

■ the tube above it. TJie liipiid was 

■ --itted to C\ where it floated on ihe 

• •• irface.'*^ 

•■ ■'I'enco in level of tlio mercury surfaces 
-■'1 !■' could then bo read by means of a 

■ :“jd a glas.s scale, 

‘O'-n-alns lias ihreo advanta<^Ts over mo.-t 



■ of Urn Siuiic gauge, ,iml iluuv i.a cn-cpumtlv 

y ycap.llueuy; Hi) bo,|, .cu. fuce., uic dry, aiul (iii) lb',.. 
^ vei'y Jittle in level when the mereuiT rises eon- 

‘f- > - tins great ly reduces the nece.ssary num’oer of rcadinn.^ 


^'-■!'i«at.d with v.viliu 
’y bi < ).do and 111. lahi. 
ff- riiii^x nvK Icing n 


.‘Oal 


iiniiamlihi I 
vvif rile- la] 


Wii • pi-.'iv:'!'-.] will) 
■dn iy.r I a!!!',' !i!!.;4 
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-v,i!iori>: were then .it intervils of aWnit 0 '2’ at toni[>ora 
.• jiiiy hetwccn r ami 50’; all siohlon or rapid eluuigos of 
■ ;io wore avoided. 

:,,;‘d'te set of ohservatioiis wa-; then Muootliod hv tlie use of the 
' ..I'.o <.'(]natioii : 

At -- -■ /h 

; ;iiid /; are ooiisOints. A snilaldo value f-a- A’ was <-liosc-u, 
• values of A ealeiilatod for eaeh nhserv.it iau separatolv. 
for A wore then plotted against / an s.iuaird paper aiid 
curve drawn. The values of J were [lu ri ivad nlV t\a' 
_!re i*ver the ex'pd'iineiHal range, 'i’lie valuer fur p tliiis 
. i wure correct Cil tor the expansion of inereui v. 

A r to te^t the accuracy of the ap[>aratus, two ^-ts of oh.^tiva- 
1 -^ ]n:ule with water. 'I'liesc gave the following re^dts; 


it;-40 


1:!' 

IMS ,n i^ 

lUSl 

(Ki-i*;;) 

1 1 

1170 li-r: 

)7->'4 

(17-sso) 

] a 

IV-;;.; tun:; 

1 r toj 

(17-40.;) 

10 

10 'll 

1>‘U7 

(ir-riD 

17 

1 1 1 i; 

16-4^? 

llAeO:J) 

1> 

la 

■J) 

ll-;-v -ir.:;- 

17-11 {]rV'' 

hi'.icke 

ts arc l;do n fi nm [. 

■o.h-.lt 'Mid 1 

It'lli-t'.'ill's I.iMcs f> 




Taiiu: ni. 

■>r rresmriis of 2 : \ <tiid ifs Snlnlitut.^ 

in ]Vatfr, 



'd tile table enclosed in heavy lines refers to teiu] cratur{‘s 
" .-(jUibilitics are only jiartial. 
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Tli*.- .'ij.j/.itMiu.' t.ik*‘ri down, set up as before, and simii;;. 
~ wi-it' ni.idi: wilii triethylamine (Kahlbauin) fi'eslily tlisii: 
poMdi ‘ it. p. ■ S'--! under 747'8 mm. pressure). The re- 
'»!; p. 1:'7I. SiJiiiiuiis of varioiis ccnoentrali<tiis were e:. 
tji.' v.iii-^ur pj'O'.'Ui e> id these are given in Table 11. 

] ‘or tied PriHHUfe. 

Til*' p'U'fia] [irf->iir(‘ of ( rietlivlauiine over the etjiiilibriuui iiu 
'I'J. wa- iii<'a-ur<*<I by a .'light inodilleat ion of the K.irl of 

I! .j. <h Ihiitho' s nietii'td ( /Voc. Jloj). d'oe., lUOG, 77, 17)0). 
fi'i'i'fi (' irlaui <iiu.\idi‘ ainl iuoi.‘'ture ))y pa.s.sing througli tower,' 
it/g and .'(ydadiiiKr Was drawji tlirough tliree 'weighed uj 

t ti ni tig { i ; t in' atiiijU' -watf-r iiiixtiire.s, (ii) 30 c.c. of d olG.V ,- 
afi.l, and (iii/ ('oncejiL rated .'ulpliuriu acid. The tube.s wei'e 
a (hei'uiosjai in sueh a way that their inner surfaces were emit! 
uelt-'d witli the contained liipiid. 

tun a~pii-aii;r, whiedi held 20 litres, was empty of \v. 
(iii)e,- wei'.' rciiMVed, ili.'euiineeted, washed, and left with .sLopp 
hi).\ <-<nitaining trays of calciiini c-hloride. They were suh.'. 
\\ 1 iglu^d. 

The diiiiii' af’id in lui'c (li) UM' then waslied out and titrat 
A' s"dia!it rai iiotialc solution. From tliis the juass of aiiiinc 
"\-cr hy lit'' ail- nmld hr (‘alcnlated. From the difference hetw 
wHglit and !l:c ios' III Wright of the tube (i) or the united 
(ii| and (lit. the uia'< of u'ater vapour could be obtainetl. Ti 

of the makes accurate weighing on an ordinary 

nnpo^vi'ni,- ; cvrii when the lube can be placed on the jian it i- 
tili, 'iWiiiL- ir the (I'Mv of liijmdto oiic end (iterkeley and llai: 
a .'Crmlis ('Mii-'l 1 arte l Iril nua.*). Jn making the calculatirn 
h- cii .1 -uiii< d (irii Ihr [Milial [u-cssui'e of watci' vapour ir. 
i-'-hti ui- i' 1;‘ iti laui, at JL' . Jf the va[) 0 ur presstire of ihr 
(citin iy ir .'i'-rt r h the pleasure caleuhitod for the amine vri 

r.e-i 1 by I L’li mm. ; an error of several millimetres in li 
.i-oiiiM-d iur I-.: will iirt theiet'ore make a very serious erior in 

i w,i r A) 1 j'.nu'iit:- Were made, and yielded tbe following nan; 

V..'. .-(ii', li'.-jglit ef 

i^'' ■■ ■' n..', mil:: >, tortrincter Dunitiriiufexperi- 

i'-::- ;■ i N.T. p, m miii, iiKUit, in huuns. 

In tile .sceuml experiment, tubes (i) and (ii) were pariiy 1;. 
lad low gia.'S 'neads. 

'J’lie mean jcMilt is y,, =-00'7.i mm. 
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l')7l 

i-fST thanks ava <Uie and ivndored to Dr. 1 1, 

h.iiiar a]ul th© Governing liody ioi' alIo^vi^g iuo to rarrv 
, xjieriiiuMits in Christ Ohurcdi l:\boi‘atory. 

V ('.•M.nof:; 
iJ'. 


(’XCIL — Triiildfl ‘I IK I Hi'. 

Ity 1 \OJ:kkt Taiioii Cai i’kv, 

.. L.ir latent lieat of trictliylaniine eahailatod I'rom []\k \Mj.nnr 
;i!id iu rate of cdiange with oiiange of tianj.eraluio amvo 
:: nig from 7100 Oal. at Id to Shin ('al. at ID . In the ra^e 
j,<|nids, the latent lieat decreases with I'j.siiig tiMiiperature * 
l-oiiaviour is noticed in the case of acetic acid ( Koo/.chooni, 
(;kkh(jni:ichte, J, 02), and indicates a dilfcrciiee iti tin- 
:'A 'll of the gaseous and li<|uid phases. 

li- in tlie case of triethylaminc is small (see dahle I) and 
Tadli: I. 
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he due to expcrinieiM 

al errors. li sc 

eim'd. 

, howeva r, 

to investigate 

some of 

the properties luoiv 

ch^r-ely in 

riiiino which 

of the two explanations 

was 

tliC intji’e 


il aie eoiiipared tlie vapour pre.ssures of triethylamine, 
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I’aulk it. 


il- 

T T. 


a; \V:!r7r. 



:iA^l 


1 1 '-.v lilt'. Antin'*. Al" 

] 'OhOO 1 'Oij-jO 1 ^ ■ 




AlA'S O: 

O’. fffi'Vir ij • 
11 -.'. O’OOij'j u 


f lliv! ;uiil w.itrr. The necos^ary data weri 

fmni iviti'inii at;'! 1’"'] laMes. When the vahies (tf 

of th'* va|")i)i- pi'i' 'iiii.* to the critical pre.^sure for the atiiio. 
parc'l witli tlif* otitaiiUMl at coiTe.'^pomling temperatuf. 

oijii‘1' fliioo liijui'I>, it- i.-i at oiict! clear tliat the behaviour c’ 
aiiiiin- is far ujorc nearly akin to tluit of the unimolecui. 
fh.ui to liiat of rltiicr of the typical associated liquids, a! 
water. 

A coiMpariMui rT t hehaolccular latent heats, <7, at variotis te: 
widi thn.se nf utln'r lirjulds at corresponding temperature-: h : 

^aliie e(tnr;Usiou, 

rh<' valii' s ;ii(' given in Tal)lo FIT, and were calc\ilalcd 


T.ablk ill. 

Aaaii'-. Alcfliol. 

T. •> )'» '/ 7 ’, 7 ■ lo <j-T. q . 1 

•i * 2i'e0 La;-{ 

7 S'v; n,;.; 3 :} « V" •’ 

s.,.7 ;m *0 ^ 

J Ja-:; UA-0 :il-2 1-" 

lornni’a: 7 ^ ^ (-'•'^eopt in the case of water. T,. 

Wore l utiiintu'd by ,aii e\auiinalion of the molecular suii'‘. 
'riu' ,sii)-t'ace t^-iisi'.iis i.f triftliylainine at IP and at 30 ' w. ;■ 
wiiii tiinsM nf water at the same temperatures by c‘c; ; 
] re'stir< s necessary to force a l)iibl)lo of air from a capit n 
iiiiiiiei s("l in t’ne tbiid (W iiat iii- ZeiUch. jJnjHiknK i'i<- >■: 

l-t'i. in I (Uinevn'ii wirli these c.xpcriinents, my tiuanks 

i'll'. II, I). liaiili'y, of iMiliol ( 'ullegc. for kindly pi 

dispi'sal Ids appaiatu.s for tiicse deteviiiiiiationg and a- 
kind help. 




: /,s or THE hydroaromatic and TERPKXI-; SKIUKS, 1 

w.o surface teu>ious of water at 1 ami 30*^ as 7 1'Sli aiul 
per sq. cm. respectively (LLiulolt and Bernstein), the 
- : I exults were obtained for triethylamine. 

. . 1 : 10 ' 

:i 25-13 

^ - i?5-47 

25-01 

3Iean 27 70 -25 •:7 

ievalir volumes for these temperatures wtu-i; calculated from 
.'v determinations made by Sir \V. II. Perkin (Tian>.. 1S8‘), 
, , . 1 ^ 137-12 and 139'32 respectively. Prom tlu‘se ()it> molcciilar 
. : cryie^, a = were calculated to be Toij-l at 11 :iud ()Sl*7 

Tiic temperature coellicient, is tlimefore 2-^71), and the 
dt 

; a ai loiiiperature calculated by Pt imsay and \7mn^as method is 
- 272'8^. Pawlewski (Ber., 1883, IG, 2033) ^dves 



. m l Vincent and Chappuis {Coitipt, rsnd., 1880, 103, 37'.')^dve 
. 1 till' value of Tk, 


.. -^i-eiated liquids give values for 


da 

dl 


less than 2 ’ 12 1 , it is im- 


tiiai triethylamiue is associated. 


r-ii.Lf.oi':, 


\l\. —Ihe j:UcoJioIs of iJiC ILplf’Offi'OiH^ihr T< t'- 

■' 1, "J l.tJiL oj (I/O Alcohols (ttio 

> hf/ticaJly Achvt tt/o/ fho co~ 

' ■ • ';/ the Bocueoh. 

!' f i i;T lIowsoN PicKAUD and \Yii.ll\m Oswalli LruLKiii itv. 
hilroduciioio 

■ ei the problems still awaiting solution in the tci-[iene and 
itic .scries are coimectcd with the alcohols of this class of 
^uch, for example, are tlie (piestions of the relation of 
• ' f->c/oorrieol j ot fenchol to i,i’ofeiichoI ; between tiie various 
: ’ and “ fenchenes " ; between the various menthols; and 

^ ' i iublcm of the isolation in a pure state and determination 
‘"-'utntion of the stereoi,somerido.s formed in the reduction of 
- by the splendid catalytic method of HabaLier and 

' “ ' 0 V 
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TIk* coiif'i.'ion cxi^.tin<; in tlie literature on several of these <. • 

I'j to he CMase<l partly by investigations carried > /. 
ijhpiiie juateri ils. Nuw, since nearly all the alcohols in (pit-: 
eitii-i ac’ivL- or contain one or more asymmetric carl. .. 

ill tilt it i' obvious that the first step in a re-invosti. • 

tli,.-,. piniiivtii.-. i-. to iliscover a method, or methods, which u;'. 
of trie {.uriiic,u:un of tiio alcolrds with regard to tlieir specilic r • 
:irid a].-o of the I't.-ol n t ion of the synthetic or otlierwise inac:.. • 
pound- into tiicir f>pt.ically active components, 

Surii a mot hod, it wa,-. lioped, would be the preparation and , •, 
(•)•', talli-aiion of th(' ^ineiithylcaibaniates previously descriic i 

( hi, in-., ll'i'l 85. GSJ ; pjOG, 89, i)S, 467, 1254). Tin- : . ’ 

linwnvur, is not always ajiplieable ; thus, to take a few ex:i)jn : - 
f/ iiiid i ('o/tHinivl /-nuuitiivicarbamates, prepared from ?Voi)orn. ; 

“ caiiipb' ia' ’b ond /-mcntliylcarbiiuide, seem to form mixcl 
in.-uparablf iy fmcl ion.al crystallisation, whilst the^mentliylc.i; , 
nf 1 : ihiin-tliyluf/c/oiicxaiiol is a vi.scous oil. 

4‘lie ]ti'oMein lia.s bf-cri solved in a moie simple manta-r, .r 
alcotad.- can t'c r(-solvtoi into their o^itically active com[>unuin ^ 
iiirlliod (^‘^cI■ii»l■d below, \^■hlcll appears to be (piite a general iri,. . ; 
li.-i- in-cii applied, not (udv in the cases indicated above, l)U‘ 
,ih-ob(i!> of .-iiiipler con>titiition. There are three stage- io ■ 
pr<K-, -s. luivtiy, tin* alcohol is couveitcd into the hydrogen c-o : : 
ponba-'ic acid bs' lii-atitig witli the anhydride of tlie same, lb:; 
pui po-u, ]ibtb.alic and .>ucciMic anhydrides are adajated, aii'l - . 
«a-i'- lie* compounds iiijuired have been already de.-cr ;:>■!. 
e.xamph*, tla* boriiyl liydrogeii plithalates (IJaller, rt'/' a. 

108, l.btii and /j tbymomeuthyl hydrogen phthalale (Bruno!.'" 
7V7u/., lUo.'i 140, L'a'd;. Secondly, titeso acid esters, for . 

J '( ),d ! -r^d 1 y( 't )j;, ai'c rc.-(ilv(‘d by a .-trong optically aciio- • 

HI ci i.biig Im l'a>u-\M ’.s mclliod. In some cases, the commoner .d . 
.vatbec fnr {\-.x- piirpu'C, in others it is necessary to use /-incnt: 
ulncii i- a .-innii: ba-c and very serviceable for liie resobitioi, ■: ■ 
a •ub, u- b.vs bnai pointed out by one of iis arnl collaboraO'i - ; 
l‘c'cn 87, IT'b'i ; I'.iitb. 89, ib'-l and 1U)1), 'Pliiidly, tlie pur.- 
aciivr ,a-id e-i!-r is bydroly.-ed. Tlie hydrolysis is, as a i;.;-.-- 
fitvrio.! i.y warming with the calculated amount of aJi-oh'.*.;' ■ 
l»Vi!ro\ rie, oi evuii by inerciy biniing an atpieous solutiim ol t; • - • 
^al'. id tlif acid e-icr icoiiipjU'e. Haller, loc^ i'iL). The oai-e w.':. ■ 
tiii.'. -Juial .-tag.' i.-. arc. iiitilisbed rciuhrs this new method p!'* ; 

our liol uiLtiiod, .-itue >ome of (ho 7-ujcnth)’lcai'bamaL.;.- -av 
hvvlroiy.-i'd with c.\traurdinary dilllculty under condition-; u-aos.: 
racomisation. The ue\v method, moieover, has the further adv.a."'; 
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, 1 / /. ailovTS of the preparation of the two eoiiipoiieiit^. wln roas 
, . . ;/jiylc';\rbimide inetlioci genenillv yioKls only the one. 

I .. ;’,'lerlyiiig idea of the method docs not soom aito:.;oiher new. 
■ K; ..vf {Btr., 1803, 26, I'JOo) appear^ to luve attempted, un- 
, iily, tlio resolution of inetliylpropyh-u'liinvl liedro^^ui sulpliato 
V. of the strychnine salt, whilst, dnrin;: the eourse o{ this work, 
iP:;. /eo, 1907, 40, 005) described a re>olutmn ,,1 .we. butyl alcohol 
i:..ilogous method. 5Ieili s proee.'S includes tins preiciration of 
. '-.^^vu sulphuric ester, and the uso of sulphuric acid is. ,)f course, 
i'!:p'V'>ihlc, except in the case of the most >ta'>lc aK'nluds, on 
s'! its strong <lehydrating action. 

i;, - pia-ciit ooinmnnication descrita^s the preparation of ,{ and 
:■ i ind (/- and f-f*^yborncol, and, it is hoped, will be foilowod 
;::v by others dealing with the problems indieate<l above. 

Borneol and 'nioBorneoI . 

Lc 1 / Dorneols were prepared in a ^tato of purity by Haller, and 
^;.;cd i)V liim under the name of eampbois (J/nn (‘him. 

, l<^.‘o, [vi], 27, 424). iiecently, the sepaiation of tbeso 
. . tiu-r i-omerides (isoborueoLs) iias been dtseribtd by dVt'lumau'ff 

h /;• -s. !‘hijs. Chem. Boc.^ 1004, 36, HhUl), ^cb() cbowd ti.ai the 

•:.} I 'iK.inylxanthates, but not tiie ffi’olHin^yl esters, when instndvsod, 
... liio corresponding alcohols. I’lio boineoU <l(■^cl■ibod by 

. arc h had a slightly higiier rotation than ihostMjf Haller, W'o 

pr. pared pure borneois by throe me: hods, cacii of wiiieh yielded 
; i- of practically identical rotation to thuM; given by Haller. 

: ■ - :(ie ; (i) by T.schngaeid’s method ; (ii) by fractional eiyslallisation 
' : ' .'ivv(]ucut hydroly.sis of /-bornyl (. -iiieiit by Ic.ii'i i:i luat t.', and (in) bv 
.i- treatment of the f-menthylamino .sills of d,~ and /-H'rnyl 
• plithalates. 

'b-ujiyl hydrogen phthalato is ri-adily pn'^iavo'l by tiie action of 
■‘■ ■•s ;n!hydride on the inactive fs’(/bornc(d obtained i'y the 
■ ')-isot its acetate, which is formed when eamphone is treated 
‘ and sulphuric acids (Hertraui and Walbaum, ./. pr. CVb;/n, 

’ b- is rcailily resolved by /-mentbylamine, tliu 

■' ■' ■■ laptUieiit being les.s soluble in diluto alcohol ; whil.st tiie 
, ■ amipode is obtained by crystallising tlio iZ-cinchonine salt, 

'^///ileoiuponent i.s the less soluble in alcohol, I'h'om Iheso 
'• '0-' '/- and l^^obornyl hydrogen plitlialates have been olhained, 

;i )iy^oly.?Gd, yield the pure < 1 - and f-i6‘oborneols. Tlie.se liave 
: ■ 1 •iti'Uis approximately [ a j|, ± o4'o ' in etiiy 1-alcoliolie .-olnl ion, 

'■'‘•ca oxidised give pure camphor with a specille. rotation of 

(j I* 2 



1 '7.;. i ;- KMilf .\Sl) MITLEBUliV: THE ALCOHOLS OF li;: 
Oj-po.'i'-j IlAlltii’a ?>oc:impiiols iuul [a]„ ± 32-9^ ir: ,• 

(;i,i Lljcitfure canfirm Haller’s work on the camp]: \ 

pmn- the tnith of tlie .“ugge.stiou (Bertram and Walbaum. 
i;„0. lii.-s 0.^ imiliols are identical w;th t>oborncol. We . 

h.;,v«-'.'»-r, jfoir.t oiii ihit it is by no means certain that “ tsol,> 
j:r.|.:iied I I'ojji cauiphene, contaiujj only d- and /-zs’eborneuN, 
ne-iii'.-d df-crile.Ml in this paper allows of the easy preparation ■: ■ 
j.;iiv ^''/b<lt•nea^^ in (piantity, and will alTord material for - 

ir:VL-.-tJgHU'ni uf Llie relationsliip between borneol and its isomci.i., 

X P K II I AI K T A L. 

— Tile crude Mjorncol used in our experiments was 
fVoui Sriiiiiiiue!, ;ujd after one crystallisation from light petrol- 
( H :.;71 in toluene with c* = 1 1 '0. Fifty grams of this w. n- ; 
\t-i i(d i>y ’r-cliugaeif’^. method (he. cit.) into methyl ^-bornylx.i:,-. ,- 
('if -s-t llj.. 

'li.oeaer \va> di^iilled with steam and, after two crystal;:^ 
diiuui aleohul, melted at u8". Tiie borneol obtainL-iI id. ■, 
by iivdi’oly'is with alcoholic sodium hydroxide was u: 
\iitii 'll- nil and ciyr tullist'd from light petroleum.. 2‘3021 grat-.. 
up to ( ,c, uiiji toluene, gave - 8'77°j whence [ajj^ di . 
(o li-oo dVohnyneli gives [rx],, - :ij>'23^(c-13T2). 


//o doi ’'j' hij Means of l-Menthylcarhuni i- . 

1 h-r.>;r jI- iit/(y 'carl‘fuaat>.j 11*00 II j-. 

M<di ecsii 1 int iue> of •^■mcrilhylamiue, /-bornyl clilorocar'- ; 
ai.u .■ 'd; ii!i ii', di ■ 'g'-ii cari'omiie aie mixed in toluene and he.i'- : 

:m!ii f.-i (iiire houi'.-:, Tiic tolucno solutiou, after wa.^hi: ■ 
ua;. r :i!:d dduU- hvdroclilorie acid, is distilled and the :• 
t ly.-i i o n; dome alcoliol. After two crystallisati-v ' 

tid lO- ihr i-nrc substance Wii.s obtained in long, ce' 

p;,: n.;i'.a ivo, \siuvii meltoJ at 130' : 

f g.;\c l.Vo c,'.'. luui.-l nitrogen at 18'^ and 717 mm, N i 
rerpures N = 1-2 2 >er cent. 

I iio spcuiia I'ulatioii et llie crude product was [aj^ - GT'ij n.c:;. 
i.eiic soluiioi;. and tins, during the fractional crystalli.'.ui !- ■■ 

‘“S-.d" : ■■! . nl.: tiu".. in ]i)0 c.c, of soliUieii. AUrotun - 

V,!, i I ui a ;h. mia.' at Is-LS". ^ 

' I- .n :• ■;..Uc: h, g, !jua,,is ro-ulil}* prcjifiiV'l ' ■ 

d ‘i.-- 1: ..ui aaili t liv ad-iiii-a rc-nijasiiid of cdrOuini v... 

■n.: :,.. .. Ihi; 1' it-], Itrecl,. 



jlVnKOAKOMATlC AND TFJJPDNK SKUIKS. l'A!:T I, l!'-? 
, 1 '.t the constant value [a ]i) - (with hrtweon -'5 iiiul 

[M]„ - 'iss'O^ 

'ush of \-Borrvjl — The cnrliiinuD o wim 

,.,..1 unvler varying comlition^. Two only avo lun'o 

!, .] In the first, a large exross; of s(^lliun) h\'<lro\ii1e was used ; 
• . fL'Ooml, I 4 niol, only {2 inolooul..- lu-ing thooi’eli<MlIy 
..1 f(ir cOJuplete hytlrolysis), In oarh of ilu'vo, (In' (Kfor was 
: ;n a >C;Lle<.l tube with the aleoholio sotliniii ]iyilro\i>lt' for iivo 
• iiliout 140^. Tho uloohol was then ovanorati .1. tiio iv>i>bio 

• ,: i. aiiil the /-borueol distilknl in a (nirrcnt >>f sn ann Af'or 

• ' ;’.ion from light ^petroleinn, ilio speoiiio t'o!,;'. i()n : (■:’ 'oo 
, - ^ from the two experiments were dctr-iainne.] ; 

: 2'dl49, niaclo up lo Ib'9 o,e. willi ftdin'ne, gav-' ^ >■ 00 ', 

’.^ia nco [n]n - oT’Otr (c ~ 11-5). 

]', ^ 2): 2'2049, made nptolO'Oo c.v. wdth tohici.e, gavoit s-Tii , 

■ hence [a]o -37-92^ 

of I-Borneol h// ^feanli AA// nj- 

Bonnjl Hi/ih'oycii Phth'daU'. 

i .. \ ii^'iithiilamina salt of bnrnyl hydrogiai pli(li:i 1 :i!o i< rc.olily 
■ ,:',e-l hIk'H an aqueous solution of /-irrmtlu l.'imine li\dT'i>cl)lt>r>do 
I. ; is added to a neutral solufinu of tho idn Imlato i l imd.) in a 
n of potassium carboiiato. Tlu' pia'cipitatcd pash' nia-s soon 
;■ !.•. ai;d, after four rrystallisaiions from dilute imahvl aicidiol, the 
: htainodin prismatic needles, nirUiiig at ld(i\ with a (‘nn>!:int 
/:.• rntition in methyl alcohol of [alj, -d 2 'S* wiili c-,V(l. The 
- di'coniposed by dilnto hydrochloric acid. a)id the rc-'ihing 
hydrogen phtlialate hy(|roly>ed hy })oiliitg nith iilcnlndic 
: livdroxide. The M)orneol thus ob<.ain(Ml was cry''t illi-cd once 

njlit petroleum, and had [a]„ -dT'dl'in tolnono solntimi with 


A-Bomtol from the Reduction Produces of Cainj'hoi\ 

N a-.d '^-borneol is not readily obtainable. It may, bowr ver, l>e 
•; e. 1 from the comraercdal synthetic product prepared l)y the 
■ of camphor. This seems to be composed of rnixetl cry-tals 
!fol and l-!«C'borneo], and has [a][, about +21.’’ in hbyb 
• solution. Pure <M>ornenl can be obtained from it by the 
‘Ug method (compare McKenzie, this vob, 122,3): 1D(I grain-of 

■ n.n.ercial |)roduct are dissolved in 8U grams of benzene, a?id 

■ 1 '-’ii ou grams of zinc chloride for three liours. 'Phe stdution 

■ Wiidied with acidified water and fractionally distilled. The 
■ 'dills olitained, after one cry.stallisation from light potroleum, 



1 'T- i-i. kum) an’u iJ'iTLEnriiv: tiie alcohoi.s uf tw: 

lit, ^ji ■ -w'l 1 i'l rrlivl-.'iljolioUc solution, and can be 
j.uiiiifit bv into the hydrogen phtbalic ester 

rihMAiiNl.Kiiine >:t!t in the manner described above for /-born(. 

// bnnvl nv'h^''j'‘ri ]>litlialate orystallisos readily from glao:., 
acM in ina-ibe-. and melts at ICb : 

I m idu iin to Ih s.j c.c. -with ethyl alcohol, gave a 
h< l.f i a]i, 4- dh '7 . 

'j'ja- \-r.i‘ silll erystallisos reailily from acen ; 
la,, a . 17 L' in ct hyl-alenliuiie solution with c = 5-0, 

T;.!' ./-Ifiin>"ih nii . lined by tliG hydrolysis of this ester, 
aji, . . ! in si.f'*-;!!!- rot.ition .hy cry.-talli.sation from light {■(• 

( i; !!i,. (lir. :- fnlirj-.vihi; pol iu'i mot I'lc observations, (l):inij • 

1 <.!it in c’hyl alcohol, (.d) in toluene; (1) witli a 
o .taiii- 1 i.v -11 1 '!, distillation, {‘ 1 ) and (d) witii the I'ecry- 


'•.'i71"', m,i h* 

: li t, -t d7'id 

ll[. 

to Iti'Oj c.c,, 

gave a 

+ .rll 

nj ) b.’tTb*. in'i.lc 

up 

to IO’Sj c,c., 

gave a 

+ 5-1 :i 

fd.i g'dC'hn, made 

up 

to 20 c.c., 

gave ci 

+ 8-71 


i <i I, + d7'77 . 

d- and ‘\ \<CiJ}0rn(:0L 


'rhe cmiiniia't ial pi-odnct (from c-amphene) supplied to 
^-■hniimci and Cu, w.is well crystallised, apparently honr* 
and h:!<l a sayhl hcvuj'otatiaii ([«]„ - OaS'" in ethyl alcohol 
n.idilv (•,tn\-crtcd into tl:e liydrugen jdithalic ester by hcali 
plithaii, :tnh\drid'' foi' eight lioui's at 11 j — The 

/M/i.'.i-nvi ii\. Ill .yrn phtli.ilate thus ol)taiMe<l crystallise.s in 
cbi-i- r- cl' pii-in- fiam! glacial acetic acid, and medts at IGS . 

! J/r /./.-nc <l-is(,/;(,roy Jff/'lroyeu /'/iZ/nt/tde.-— The inac' 

il 1 !■ di.'oJvi 1 in till' calculated amount of a cold 

«'f ^ diiiiii , .nd'O’ at. , and (he solution precipitated witli a C'd'i 
;-(dni:<iii <d / m.-iillivlamine liydroidiloride (1 mol.). The i 
p.i'ty IDO'S M,*c!! haulens, and i.s then repeatedly’ crystahtM 
dibit.* alc.it’cl. 'I'ht* tir.'t crop of crystals melts at Ido— !' 
lla^ i u altoul •• t, ju ethyl alcohol (c = 5'0). The iimLi.- 
from Uic'.‘ i' vi'ikcd up as descrihed below. Tiic crystallin.' 
afi.*!' .'(.mio .'■cN’cn (tr eight red ystallisations melts indeim 
I h', 1 IS . and Id' the s[>eci{ic rotation, wliicli is unaltered Ig 

icd'\d!allisati.'n, jay, ciingt) in otliyl alcohol (c = 5). 'Ih* 
Milt c' vsi.ilii'O' in (deal', colourless, nodular clusters el j 
needle;' : as the puritication proeccds, liowcver, the erv't . 
of liu* s.ime lialdt. hecoine more dense and ojta.jue. t 
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. r and gave results in agrcemeut with the formula: 

, J/i/ hogen P/tt!i{ihiU . — The inenthylainiiie s ilrwasdissidveii 

, jliK'ial acetie arid and poured intK wutor. the preeipitated 
;; _ e-ter being twice ei-ystallised from glariul a.a'tie acid. ’Dio 
i Was thus olitaiui.n! iu small, r*a‘t:iimMilar prisms melting 
. : , A polariinetrie uioervatioii gave the following rosuit : 

..7, iiiade up to -U e.e. with ehloi'otiirin. g ivi‘ ti f V'lD , wheuta* 
; ' , - 7b 'Sts 

./, vit’o/ -The phtlialato was hrated fiu’ two Imuis oa ilu‘ water 
ti;e ealeuliited amount of ahadmlte sodium iixdroxide, and 
. 'ictiiiOoI separated from the solution hy disi iilatitm with ste uii. 
7 •••rininatiun of the spOvUlIe rotation of this ]M-aihni 'Cive the 
■A ;:.g result ; 

iiiade up to llO c.c, with ethyl alenhol, ga\’e u 

wi.t-iK'C +34'Oli\ 

reerystallisatiou from light jadroleuni, the ndation was un- 

■ e'd, made up to 1!)'9 e.e, witii etlivl alcolud, gave' a +:\-7b\ 

wijcnee [a],, + 31’08^ 

.''.'a, made up to 20 e.c. with ethyl alcoliol, gave u -fli-d;; , 

whfiiee[a]„ + 34-09 \ 

I.-' >pfeiiie rotation in toluene solution w’as deleriiiined : 

■ made up to 20 c.c. with toluene, gave a t- I'Ol ', wlieneo 
ia;, +21-32^. 

iiu-lting point of tho crystallised product w.as lM 1, being T* 
tj.r imdting point of the product ohtainiMl from Srhimmel. 

D umphor, obtained from this by oxidation witli nil mus fumes 
!' loiin solution, gave the following result iu tiie pularimeU'r : 

D;\ m-itlo up to 19-i) c.c. wutli etiiyl alcoliol, gavf‘ u I'T:*'. 

-42-2j^. 

i'- iiiiC'j of pure sublimed camphor at the same concentration 
^ +12-38". 

- ‘ ' itimi of the </-ii'oborneol was unaltered by distillation witli 

- :i tji ;i .strong .solution of sodium liydro.xide. Turtlicr proof 

■ pixiduct had not been racemised during the liydrolx’sis was 

by reconverting it into the hydrogen phihalate, wliicli lia.l 

' !-i.so/;or??.v/f iJgdrogm rUhidaie~\\\^ mother ]i<iuoj- 

ti.-L crop of crystals of tlie menthylaiuine salt (sec ji. 197<Sj 
dilute acetic acid. The precipitated acid is then dis- 
•o atcuiiol and heated on the water-bath with the calculated 
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quantity of ririchonine. *■ The base graiiually dissolves, ai. 
coo), tlie ci inlH salt is deposited in hard, nodular crystals, wl- 
indolitjitelv at 1 ^2 1 Oj and have [aj^ about 4-55® in ethy: 
fc -o;. AftMMivoor six recrystallisations from alcohol, the 
a craistafjt rutation and melts at 200^ : 

0 :)7iid o.acn IG G o.c. moist nitrogen at 20' and 750 mm. N ' 

( I f , A ’O/f.', H^'CO. requires N-4 0 per . • • 

(I s7o-', in.idi* up to 20 c.c. with ethyl alcohol, gave a 
n h<-ric(‘ "ah, + 13'25h 

] i>o/;ory/v7 Ifu'I.'-rxj'.i I'ldhalate , — The cinchonine salt is df. - , 
in an atiah'gijiis manlier to the 7-menthylamiiie salt. Tin- ; - . 

/ /v<da.rri\l livdi'<i‘ccii plithalate crystallises from glacial aceli.- 
hal'd noduh s and mnlts at 1G7" : 

r0I<Mi, niadc lift ti) 20 c.c. with chloroform, gave a - 7 77 . '..7; 

Wiicn ]i\'di'n!\>'cd hy heating for two hour.s with alcolio’;.- . 

}i\ ill oxide {2 ' niois.), it yiedds hisoJorJJCo/, which was separ .- 
the nij.xtuic Gy distillation with steam and gave the followis . 
in t he jKjlarinief er : 

0'72i)2. made up to 20 c.c. with ethyl alcohol, gave a - 2'5( . 'a • 

|an-:il-57'. 

Affm’ crystallis'ition from light petroleum, it melts at 2;i, 
d'-S'i'iiii nation of the .-pccilic rotation gave the following rcsu’i : 

l'<)777. made up to 20 c.c. with ethyl alcohol, gave a - 3'7u . v.'/ 

[ul,. 

• \-in(’itilnjlcnrlamate.y a a- • 

]'atial hy nn-tli«'ds analogous to those described under bnna . 
<'niii]H.und ri'y^talliscd in beautiful, glistening, prismatic mo i.- 
w'a - rtaiy>i:dli.sod tive times from dilute alcohol. The meltin.'; ' 
tile pi'iidoi't w.as indefinite, being about 120'-^, but the rotatii-n i'- :;.. 
J'r.art ically unaltvi'od, lining [a]„ - 55'S’ ainl [M][, -187 ■’ 

rsliMln-lic si'iutiou with c-d; thus indicating that no resolution i. ■ i 
n!T(cUd. d'hn two narbaiuatcs were, however, prepared from i;.'; 
isoboninuls by heating avith /-menthylcarbimide for twelvn I; 
12G. 

d i.'^o //(.?■/( y, 7 \-ri{enlIi;/karhnuuUe crystallises from alcoliu! .m •' 
pi i.'-ms molting at 128': 

(|■52'd7l, ui'ide up to 19'S5 c.c, with ethyl alcohol, gave i - 
wlmncn[al„ ~ 1 ‘-I P. 

I-iso/Ayry»g/ \ menthi/lcarha/nate crystallises from dilute ah'- :• 

‘ w-tl' mfiilo with loss than the calculated quantity < f ■' ’ ■' ' 

a view to ode. ’ling a 'piu'kyr rcsoluiion, hat gave no more advaiitagorr:- ; - '■ 
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i>iriAtie needles melting at IIS®, and is iniudi more soluble 
; i,> media than the corresponding d/-oompound ; 

"u. made up to 20 c.c. witli ethvl ak\diol, a - whem'o 

ak, -n2-o^ 


rithors thanks are due to the < iovot ninent (iraiit {\uniuittee 
Ki>\al Society for a grant, T^hich lias di.'tra\ed seme of the cost 
; t; vest igat ion. 

, ;i'\V TrcUNti AL 

ra.AeKTU'iix, 


V. Tl(>i nf Mrftili'n' S" i i >]<*(!>■ ,< ,(;;<! 

Caifsfw 

I’y Spknoku UMPin:vi[.r,i: PH'ivi:iiiN(:, M,A.. h.K.S. 

•.iinato action of caustic alkalis on boiling stdntions of sul- 
' ! ihe heavy metals results, as is well known, in tln> pi(>- 
'11 of the metal as oxide or hylroxiile, but ii is oiilv in a wry 
that any knowledge exists as to the prodm-t of tiu' reai lion 
crdinary temperature, altliougli a In sir siilpbalr is gmu'cally 
i'C foi'ined, and many such basic siilpliaies iuivc been isolated 
<-iis UiGi liods of procedure (sec I labcniiann, Issj, 5 , 

"igcn, Compt. rend., 1883, 94, 1135 ; Pickoiing, Trans., l.sSi), 
7 ; c/teni. ^ews, 1882, 45, 121, and Iss;). 47, IM). Fur iho 
' of an investigation to lie dcsci ilicd stib.'-cijuoni h-, it. bccanio 
:y to ascertain tiio composition of these prrcipiial t-.s in the ca>'e 
and copper, and tlio results thus obtained liavr been supple- 
sy an examination of tlio sul]iliates of other metal.s. 

' \aiiiinatiou was made liy ascertaining the ;itiiouiit. of alkali, 
:y either sodium or calcium hydroxide, reijuired for tlu' eum- 
I'tipitation of the metal, and also the amount rctpiircd to 
:tn alkaline reaction, u^ing {ihenolplithaleiri as iinlicator. 

'!• i'ipitatcs are all of a bulky and flocoulent nataue, and the 
: ui of the precipitation cannot be ascertained by allowing them 
and then adding more of the alkali: filtration is lU'ci'S- 
’.d the method whicli had to be adopted was to add various 
■s of the alkali to similar ([uantities of the sulphate, ami 
sui’cessivc approximations the amount of alkali necessary 
• c'^mplcte precipitation. In some cases, of coui-sc, this can 
' oiied by the use of a more delicate test than tlio addition of 
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\Vo:ik >oliition« wore used in all cases, their strength beinj ^ 
otio '.'r:iin-iiic!or’iilo in 1*^*1 litres. 

'I'lie J eh iractor of the reaction appears to be similar v.v 
tfi^‘ ox:\inin<‘d, and witfi all the caustic alka ^ 

i" t’ji'.-t pre -ijii' litcil a> a basic sulphate of dellnite corn' • 
uhicii. on J lic addiiion of more alkali, is converted into a sec'.n 
li!:.''iilv h I'ii' sulphate, before any alkaline reaction becomes c* : 
th-- li pii h in >o]iie ■•a-^es, ibe tran^fol■mation takes place in • 

li-.rr 

In ov>a V iii'Fiiu'e e.vaiiiified, the pi’odncts of tlie reaclion, ^ 
th'- i'l'ir-ity of ihe ]»re(‘ipit;iU‘^ is concerned, are the same, u-hr’.,i : 
iti lijijf be n.'e l, Init the pi'ccipitales are not always identical i . 

'pei't>, anil tlii- lias Ijoen ascertained to be due to the fact th , 
lime i-^ u>* d, thr^y I'etain a considerable amount of the calr; ;;: 
phaU‘ lor nil -I in the I'cactiaii. 'Flie basicity of tlie produ ; 
liowrvf i', ah.me be discussed at }>reseiit, 




Thr basic snipliates (jf cojiper were investigated bytlicri i’:. 
.Woes, 47 , 181 ), and it was ascertained that 
(■xi'ii‘d in di'flniic form : 3 Cu(), 8 U.^. obtained by boiling a suh.o 
copper snlpiialo, and ^'110,803, obtained (n) Ijy precipital inir ' 
sulpliatc- si)lotiun> witli an amo\uit of potasli not exccaal)! _• 
cijiiivalent : by decoin[iosing the .sulpliate with an acetate, ■ 

hy diLO"'tinLr copiii r liydroxide witli a solution of the .siil[)hat i/. i 
I t Mill ^ \vc) e liascd on the analysis of the precipitates. 

U ioai an alkali is added gi'adnally to a weak solution <•! . 
su]p!iir<'. a point i' reaclictl \ylien the licjuid begins to show a i 
alkaiim* reaction, but this n'actiun is temporary, and nmrt' ; 
iiiu-i be u'ided bcl'oro a [leiunanent- alkalinity is obtaiiiiu 
gradual altMa’piion of alkali after the first temporary alk . 
oecius extereU over two 01' tlii'CC days. Tiic equivalents it 
ri-|Miiisl ui juodiK'c the initial and jiermanent alkaline n.' 
togetiier with the equivalents reipiired to precipitate the copji-.i 
ptolely, Were foinid to be : 


t'eiiq.Ieto 

plCei]iit,nio!l. 


0 ';:i:t 



I.i.o 
i\,U , 


Initial r.ii::i' 

alkalinity. alkai:: 

O-hud" w;'-' 

f 0-8t)l (o ai J 

■IW 877 

| 0"'33 ft m 

(l-.M.IS li • 

O’su.'i 


to-::.) 
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. V, .'ipiiation of the inetnl is comploto when the nlknli reaclu's 
^ -v.ilent, an amount ^howin^ that the bisie sulphate then 

• jiiUst have the fovniula ICuO.SO. (thi* value i]\sei'ted for 
. that given by the investigation of 1S<:V).. '[’his sulphate is 

diverted into a more Irisie oii'' by fnrtlie!' athliiiou of 
i permanent alkalinity is reaeheil in all five i-iso- wlien the 
hI leti amounts to O h e^jui valent. 'rin< repre-iMits the 
.• . .if 10 CliO,SO.w In only one in'^tanee, tint of 'oarMa, is the 
• ;:,irial alkalinity identieMl with tint of poianarient :ilkaliini 

probably eonnected with the insolnl>iHtv of !>;iiiu!u 
With lithia ami potash, initial alkalinity o ‘enrs wii li O'S 
; ' 0 , bvit with soda ami lime the va!ue> are higher. It seems 
r hiLle, however, that \n all ei.se.s tiie point of initial alka- 
. e. heate.s the cxistenee of a ha'^ie sulplrito inuamiediat e lieivve.'ii 
■ o.d fiinl produets, altliough in some 0 i-es it may he imiuwsdile 
ee, this intormodiate compound \inini.ved with a. oei‘j,iin amount. 
:i!.al product, and hence the (juantity ef alkali ahond.ed i> 
'Iv l.irge. d'he initial alkalinity certainlv marks a point at 
•i, iv is a very great alteration in the rate at which llie alkah 
sr.u'.s, an almost instantaneous absoi'pt i(m, changing to one of 

• ■... .'lowness, nltiiongh its rate varies with the alk.ali n.sed. Alore- 
' pf'^luct obtained at the point of initial alkalinity is not 
.•••haH* in charai.'toi’ Ijetweon the highest and lowest, 'nlphate, as 
. ■ i.i' if it wau'e a mixture (jf llnrse two. 'I’.iking tlie case ol 

. th'.d product, 40a(.),S0,,, is a li^ilit, oparjne, blue orgieonish 
' a'l-tance, wliich settles corn]) ii-at i vely quickly in tin* liijiiid ; tlio 
[! dart, lOCuOiSOg, is of a darker, full lil iKM'olmir, le.'S o])a(jno, 

' 'sth-' iiiucdi more slowly ■. l)ut th(,‘ iiitermediate proilmd, obtained 
, e-rit 0 8 equivalent is added, is almo.sf as d.irk as the coiii- 

• i 'a' and is even more vuluminnus, settling vaay slowly 
‘ n. liic liquid. To give an example : 1 gium of hvdr.Ued i'oppor 
o-' w.is precipitated by dilTerent amounts of limewatia-, so :i' 

• ‘a iiiree bksic sulphates in fpipstion, t he tot il voliimo of tin* 
; :a <• mb case being 171 c,e. ; after ojh* hour, the piaanpitaf)*.; 

i ''h. Ido ami 13d e,e. respectively, the .'(‘coml sulphafo 

• ' mit indng iutennediato in pro[;erlios between the first and 
' i. I'nis was repeated many times, and always with llie sum- 

t.nrly certain, therefore, that in the case of the action of all 
■ (except baryta) on cojiper sulpliate, an intoi'jm;dia(.(‘ com- 
‘ t ii'ine h and it is probable, from the results with lithia. and 
its formula is hC'u(),S{,),, corre.sjionditig to the mldition of 
•■•■■•h-nt of alkali. 

• -••■■•'ssarv lo add the alkali very slowly and cautiou.sly to the 
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sul(»!i;it(( ill oi'lr'T to obtain the first compounri, 4CnO.SO.. r • 
htoal oxfoss of tchils to form ftome of tho more bai^ic - 
aihl tiifii, moio Th:in 0 75 equivalent will be required to eo:. , 
jir'*oij.if:i! inn. fn tlie >:irnc way, it requires great care to = 
jiit.'il f^nljilirito, 10ru(),,SO,, without the production of :r , 
livfli in ca^^e-j wJu-ro sucli produced liy excels of alk- , 
ulit-in ‘•oda, litliia or [/ota.^h is used, the preci|iitato then tur: . 
.‘iftcr.i tiiDi*. When precipitated with care, the basic pulph.-. 
S(d\-..‘H a-ctii to be quite pcrinaneut in llie liipiid.-j from \vhir\ 
thrown drovn. 

It w;f> fmiii'l tha: tlie final reaction witli lime-water, ■ 
pfMumincrit alkalinity, was practically coitstant tliroughoul tie ; 
ordinary at tJio>plici ir t<^inpcratures, but that at higher tea.; . 
tlic ]>rTci])iiate hcr-niie Ic-s ha.sic, attaining at 100^ almost t-) ■' 
['o.-niijf.n (d tr!!0,SO . d'lif' values obtained were: 

At ,a , ()•!)!(; ( ':lU required. lOtiuO.SO^ requires o '' 

,, 'dbA ti-bld ,, „ 

bi , (eS:',*, ,, 

7(b, Oa'^bq „ 

,, lb( ,()-7b{- ,, dCtiOiSO.^ requires 0 75 f . 

'i'iit* rc.'ult ■: obtained when excess of lime-water is add(--l • 
sulpliiite ai'c di si iulu'l in a subsequent communication (p. 

Ii'Oil hutfu. 

With feiT.iu.s sidpliate. ilie piaa ipitation of the whole of b -- 
CfUticidfUii. wiili (hi“ lirsi, ajipearance of an alkaline reat -: ' 
atlluiuifh duplicate di-t r r tii ina I inns were not \’C-ry concordan'. ' 
p!<>((‘ pi cripif at inn evidiuitlv occurs when a basic sul[di:i‘ 
fnrniula I (' |u‘< hS( ),. js- fiu nied, analogous to the final pro-k: 
ca-(' of c<>p]'ci' 'ulpliato. 'riie values obtained were: 

W i:a d.i. \Vitli Lime, 

cquiv. 0'8r)8 eipu'v, 

n->>^7 ,, O’COi ,, 

U-^Sd 0-N8] 

b-OU .. 0-87i 

^fean O'OOt „ 0 879 

d’he temporary alkalinity disaj'pears. and more alkali mmt ’■ 
befoi'o it becomes permanent, but tlie rate at which it disapp- a- 
less tlian in the caso of copper suljihate, and the reaction i* :■ 
plcto for many days. It is illtlicuU therefore to determine t a- 
of I'ojufdetion with any degree of accuracy, but it evidently c U;- 
witli the removal of all the from the basic sulphate : 



v::talli': siLpiiATKii and c.wstu' aikaijs. ids’, 

,l.UTmination. .vit], .o.la gave 10-) N,,a) ,, having be.u 
: :.,'e ijotermmatioiis with lime gave 1 01 :> VaU 
:,r,icsi.lrliate thec^ipleto pro.ipitaiion of iho'motal a.ul tiu- 
; . o ince of alkalinity were coinoniont, tho ,-,iaivaloiU< of alkali 
: U.ing3x0-<,3ia tl,., ca.o of .oAi. a,„l o x OKI M„.<..,i. „f 
: 1 OK03 in the case of liiiio. The fiuthe,. of alkali 

111 ot ici- cases, hut with sucli .-lawooss il.at i, i. almos, 

'*■“> roint: ,oine .oua, ,|„a 

; t , he SxO-bOO cqmvalents. None ol tlien, v ilue- is 
1,., concordaiit or exact to justify the assieniny Jf a„v f.„a.„,Ia 
ate sulphates formed 1 all that is certain is i), n a l.,s,c 
1- Im Hied, and (hat it is then oonverod hv fu.alua alkali 
t' highly basic one. 

..•tipition of the basic ferric sulpliates «as puldished hv (h- 

IcMifTrans 1S80. 37. K(17) ; the iinaxueaOu. „a. ,.„'li..es 
ueiu those followed here, and, of the iiiaiiv l,a,-i,- siiluliaics 
t to exist, evidence in favour of one onlv , vis found, nam'elv 
: thus sulphate would cor,es,H,ud will, a leaCiou .as,u„a,i,.’ 
:-u ol 0 X O'Sd.-i ciuivalciits of alkali ; the deleninualious i,i,"t 
av value.s nctghbouniiy on this .|ua„iity, and, m, douhi, 'this 
■ il.ale tigurcs 111 the precipitation of feme sulpl.ale by 

yickd 

-J.n the ^vboleoftlienicUl was piv(i,iimU'.l win-u (iumlkdi 

‘ t > emnvalmu, anj the Ji,|iutl ihnn a lr,,vlv 

-‘Ikahne roaotioii. With liiiu-uatcr. a m niiL.MVM.It wo^ 
value f^uud being 0-4lJl cjnivaicnl, Thi. iminat.. tint 
'-I O.NiO.d.'tiOo, Wimii mnre of citiur of Hast, alkali, wk 
i:HthciMncrea>o in alkalinity otviu a, I until the imal.ahh d 
-M-ither O'GorO Sof an Cfiiuvah nl. Wia.ila-r thf i.nr or 
tkc-so two iiroportioo. inark> ih. point at whi.-h a .Ifiinito 
'• 1 -'- pink colour of the phenolphthalein is noinvd ...cins to 
-- ^vnut on the conditiorn; under whu-l. (ho roaotion ooeurs, 
■•■ultition of the lapihh and the rate at windi tl.e alkali i ■■ 

' ‘-i >tuge.s may .somelimcs bo noUcod in tlm s.tiue r.Kp.-ri. 

-- of ^jul)^tanco dealt with, and the conditam.s 

- 'ne ob.Kerv-atioii of elianges of colour, arc .suitable. 

' oblajiiud on various occasions were : 


‘th .soda O'jOh 
iinio O'obli 
O-bOG 


ilb soda 0 I '1 
,, lime (eond 
» n O’tSlt) 


-’^leau 0'5'Jd 


om 
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Tlif-i- iridicAie the txi.-tencc of 5 Ni 0 , 2 S 03 and 5XiO,hfU,. i 
\\h;(h me. 1" fiouht, formed in succession from the prii. 
<iuer, jNiO.dS'h. The last change, to 5Ni0,S03, is the o: . 
is ifjO.'t ij;ai'kt'd. 

f 'ohalt Sulphate. 

W ith C'dtalt sulphate, the results are different from t;.- - 
nickel .'ulplnite, for a perjiiarient alkaline reaction appears ;t- . 
th'- pi-fci] eta! U)M of the metal is complete. This occurs v ... • 
Mxja armeuit s to U'To'J tapiivaleut, or three-cpiarters of tlia-. ' . 
fur total <iccoin[io.'if ion, represetiting therefore the forjj,--; 
M.'oO,S(i . 

'1 lioro i>, apparently, a preliminary action in the case of c- k, 
HI till.! m-i' of the other sulphates, A faint alkaline reaen^;. 
appears when the alkali added amounts to al>out 0’3 eoei-. 
hut: further additions of tilkali cause no corresjxuiding ii;ru 
alkalinity until, as lias been said, the amount added reae;,. 
e.jiii valent . Tliis jueliininary .stage, however, does not . 
indicate the composition of the basic sulphate present, as pai: : 
metal is stdi in solution. 

'I'lio jueeipiiato funned during this tiiv^t stage is green, h r •, 
mere alkali is added it becomes blue. 


Ma/iytme^ie Sulj>hate. 

Tla* Alnde of tiio metal in this case was not preci[)itatcd ‘ 
until tliC latter amounted to TOlli equivalents. Tliere is iiii.-, ■ 
fei'e, no indication of any basic sulphate being formed. Tic n 
u it li lime was lujt eNaiuiiied. 


Zi)ic Sulphate. 

Willi /.inc .■'idphatc and soda, iho complete preeipitat; 
iiifta! Was coiiicitlenl witli the appearance of a permancir 
re:n‘1iun. and no picliiiiinary or secondary reaction was ii":'- ; 
alkali req'iiicd was fouml to he 0'79j equivalent, iudicatinr- 
tiic coin]. awii lull of tile pi'eci[)ilate to be 5Zii0,80.,. 


Sulphate. 

With cadmium >ul]jhati‘ a .flight pink colour was notic- 
jdithalein btdng ju'esent) on the addition of only a smaii a 
soda, but It is the precipitate, and not the liquid, ihc- 
coIoui'L'd : the lattcj' shows no alkaline reaction until the an 
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iTecipit:iteJ, This occuis when the alkali nmomus to 0-731 
a:, uahcatmg, allhongh u„t very esavtly, the lora.ation of a 
■I the composition itMO.vSOj. 




iL'nesiuni siiljihato, soda 
. 0-1 to 1‘031 oijiuvMlonts, 
.:;^d in this Case, 


O'^uplotod tlio [u-ocipifatiou uii.Mi 
Xo (lasio Milpliata tlieiafoiv mxMus 


Alnmiuinui Sulnfaite. 

i-iition of soda to alutiiiniiiiii sulpliato comploi tlu- nio- 
1 wIhmi the quantity added roaeiies dxOC.H rqiiivah-nt 
ij'hos that tlie basic suiphato fonned is oAl ,( )„('>so , The 
.,‘>s in the soda over that calculated is aecoiiuied lor by a 
Miu-e, similar to that observed in other ea-es. .-^inc, the pie 
- converted into a more liasic sul]ihate by a i'ui t her addit i.ui 
uie alkaline reaction not hecoinin;,^ permanent until the total 
lennts to dxO'tlj moleenlos. With lime-water, a similar 
oiori ^Mve 3 x O'bTO inolceules as rer|uisite. The secondary 
-a very slow one, requiring several day.s, and, possilily, was 
■ <3,mpletu even then, so tliat in all jirohahdiiy thJ (inal 
' alumina containing no tsO.j. 

-y as nine basic sulphates of alnminiuiii iiave heeii stated by 
ieinist.s to liavo been obtained: hut an examination utuh-r- 
the present author in lS<so [Chan. AVcv, 45, Idl) threw 
-b‘ douht on tho existence of all of them as d.dinite eom- 
liie list of these did not contain tlie one now indicated. 


>SuuUii(iri/. 

tdde<l to .uliitions of the metallic sijlphaleH here examined 
drtinito basic sulphate, exciqil in the case of imin^ani'se 
'iuni, where the liydm.xide is precipitated. Aft.T tlie pim 
' Complete, tlu; lurlher addition of alkali converts the !;a>ic 
itdu unotlier, sometimes consecutively into two other, 
1 (for (example, copi(er, nickel), or into the livdr- 

'>''f:«n). ^ When one of the stronger alkalis (potash, soda) 
cxee>s, tile pruilm.‘t is prohably ahvays tlm liydro.xide, Imt, 
"f bine, till;, does not appear to be so, at any rate not with 
uf copper and iiieke], as will ho shown in tiie following 
tion, hi every ca.-e examined, dilferetib alkalis have given 
' ‘bs as regards tho basicity of the sulphates precipitated 
each particular case. The existence of the fallowing eleven 
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r'llphate^ h\< IjetMi Gfltabli^h^<l in thi'i way: the predon.C 
liw !t^ tin- cof'llii’ieiit of equivalents of metallic oxide preset;' 
liotic'-ahle. 'I hu-e marked with an asterisk are the ones form i 
tli<- wl.'do of tliu iru'Ui has been precipitated from the solu- 
(ttlicr^ are fUodu( t> of the action of further quantities of alk.il; 

oNi^J/JSOj, 5Al/h^,3x2SO/, 4(:u0,S03*4('.' 
4 ( 'dU.sO,,'*', bXiO,SO.^, 5 ZiiO,SO..^, lOCuOjSOj, 

'I’iie b.i'ic Milpliates ohtaiiual by Habermarin {loc. cit.), i -, 
addmj^ aiiiUiULiia tn boiling solutions of the sulphates, difl..:r ;• 
ra-f from tlie !ioov(‘, the compounds described by him being 7< ' ' 

7Ni0,SO. . oC'olbS(),,, 4Zn'),80,, and flCdOjtSOy. Clorgeu ah'-'- - 
oMrd>,‘JSn,,, and Sciundlcr, L’ZiiOjSO^ ; the literature of f 
Milphatna of coppt i'. iron and aluminium will be found in i... 
niunirat ion.- by tiie prc.-erit author referred to above. 


( ,' X ( _' \ . — /Ac CI( r'tnisinj <>J Boi'J fjft > f ,c Mirl^ 

]5\' Srj.NCIiU UMiilLVILLi: I'lCKCKING, M.A., F.K.S. 

l>oiLin;.vrx iiii.Kiui'c, or hfnniltc houUhus.Cy has been in w 
funeicido snuc The discovery of its value v. 

dciUaj. It liad bi'cli Uie pi'.u.'tine in the vineyards in tin- 
boui h'jud of Ii(jiiU ;iU.v rpi inkle those vines which wcia : 
road v.itli vi i'(ij ji 1,., in order lu gdvc them Uie appoarancu : : ! 
Im i ll p-)i ojjcd, and ."ro to prevent dcpreLlations. A niixtin 
an-l i- ppor sulphate v.a.^ .'«uOii subsliluted for the veniig! 
clii'.ijar. and. wiiou [\\'j dowiicy mildew of America (/'' ■ 

V mado it^ app'-a laiice in Europe, it was noticed (E - 

Ih..-'- vim--, v.liielL had received the copper dressing v. 
who h iu ju ilii. ;r i! a', a - longest, and were least aiTeeted by ti; 

Tin- miMur.; in gi.iierai u.-sO at present is made l.>y 
pal t.s ijy wi :giit uf Imiv, made into a milk, to TG parts r-l c; ' 
eoppt.r sidj>li'aic {li>.--lvci[ in 100 parts of water. Thi-, . 
in Ain<.‘i;e.v as the ‘'m.jrmal'’ or “ I’G " mixture. Oi- - 
s! nuigcr or w eaker mixtures arc used, and sometimes tlie | : ; 
of lime added is increased su as to be equal to that of t- 
suiphatc. Tor complete decompuiiiioii, the cry&tallisc ; . - 
Would require onc-liftli of its wedght of pure lime; tliv.-.; ■ 
lime used in practice i.s always in considerable excess, ev-, ■■ 
liberal allowance is made for impurities in it. 

Jl is suiacwhat icmai'kable that tlio nature of the su- 
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• rhi? nuxture has not voL been ohieiLlateJ. The react iv>u 
- is (generally represented as resulting in the fcL'inatiou uf 
:.v li,.>xide, although occasionally it i» suggc-sted that a basic 
.. be formed, and an equation is given iv})resciiting a 
. hale ('JCuO.SO;/) which, so far as is kmovn, has no exist- 
Ihiat copper hydroxide is the {aaKiiu'i of the reaction 
.. iiiiits of serious considcivit ion, for tliis hydi\o:iile. as is 
■ ,• ii, h 'SOS its \vatt'r and its blue ('oloui- in ;i very sh-Tl tliiu', 

' i.ick, wlioreas liordeaiix mixture remains ipiite Mut' for 
:,.;o period. It is true tliat causiie potash in oxee^-s of iliat 
; f. rm basic sulphate of co[)[)er resuit.s in the h.niiation 
.. i.per hydroxidCj and tlial in Bordeaux mixture the alkali 
.-aierable excess; but it docs nut by any means follow (hat 
; iaue will behave in the same manner as oxee.s,-. of pota.di. 

' he/ action of lime on copper sulphate is soiucwlial variable 
:,i. heated would appear to bo jirubable from the eMienderable 
which are noticed in the bine colour of the jnoeipilalc 
- ;iig Hordcau.x mixture. These varialiuiis may sometimes 
iOie'l by dillcrenccs in the ctilour of tlic lime in^cd. but (hey 
^ due, as will bo seen, to the fact that there are formed, under 
e nditioiis, sul:istances with consiik-rable ditrcrciicc.s uf 
n. Occasionally the precipitate will be fuimd to lie violet, 

: even to ptiiqilc : this coioiatiun is proltably accidental, 

, lo the presence of some pink comiioiuid formed i»y organic 
':i exhibiting the hiurct reaction. On several oeiusioiis 
...ibiig with emulsions of petroleum with basic cojijier snl- 
:.eak.s cif a pink compound liave been noiiced in tlic bluv- 

1- l eeanx inixlurc made with milk of lime, t licit' niiist ]>c Irt'c 
. i. generallv, calcium carboiiaie, mechanically mixed with 
aiul anv dirt'td lUN'cstigai ion <d the eomjjositiuii ot 
- a-. late would lie of little value, l.imo water, therefore, 
xu-sid uf milk of lime ; but, even then, any analysis uf the 
■ v.a.) practically iiniios.'iible, tor it i.s very bulky and 

: j w.i>h, whilst water, as will be shown, partly decomposes 
. t de-es carl.Mjji dioxide. The method oi examination 
. 1 ie.r^ f' n’e. was to mi.x known weights oi copper .sulpliatn 
. ill .vdiiiiuii, and to deduce the compo.dtion of the pre- 
i bv determining what was left iii^.sulvcd in the 

ide. i., cither calcium sulphate only, or calcium sulphate .'hhI 

■ wiiuro an exco.ss of lime has been used; tlic latter was 
O' d bv t iiration, and tlie former, cither as barinm suljiliate, 

;■ ratmi to dryne.^s and igniting. In some case.y, tlm pro- 

■ v.ar e-fiected in the prc.-cncc of e.xcess of sodium .sulphate, 

.' I. ti U 
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;;iisl Ih<-Ii tfu: Milpliates left in solution had tube disci 

hv a (ii/tcniiinat icn of the amount of calcium in r' 

'as iia- f.'C<-n sli'Avii in tiie previous cojnmunication (p. I,” 
pr.-rtpifaii-ni ui the copper is complete when enough lime 
t-, loiijj till- ha-ir sulphate 4 (hiO,SO.,, and this sulphate 

>n) lurllitr ahditiuii of alkali until the compound loc ,,, 
I- h.Mii' rl : 111 ad(iiijen to tliese, a sulphate of an intermediate c 
pu-ni'ijt. pi-nhahlv .'i( 'u( ),S(h, is also produced. 

.\jt h -nL,di. as j'cgarr]- iKisicity, tiie precipitates foriii' ^ 
dif;'-ivii( elkatis aic u.'.d are identical, a r|Ualitativc ex.i, 
Miiiiri.-iil (u >ii'<A tli;iL thev are not identical in otlier ; ■ 
Tim-. <-n prerjpitat mg C'lppcr sulphate with sulTicienl alka;: ' ; 
,’/( 'u( >.Sf > . 1 le- V'lluinr ef tliC liquids being the same, the pi^ 
with !in;i- I - f'lUiid t'> lie of a pale blue, whereas that wiih 
eci v iiitti'h daikt r; tlm farmer, also, is either finer-graiiir ; 
(irti-i- t li;i 11 i!ii' latli r. f'<r. even after being allowed twentv-f' 

. )i lieriipirs a volume luill as great again a.s ti; ■ ' 
The JO « ci|tit,tte DVi'ti by litiiia re.senibles that with lime, aim .■ 
III r-.hoir .and mon^ bulky, whereas that given by ■ 
fr-'oiibli.-- the ^')da precipitate, e.xcept that it i.s .'^liglitlv • 
S]ni;!:ii‘ diTimi Jicos m apjJcaraiice are noticed if the jU' ■ : • 
rMii-,in iMc "f H ‘uO.SO (pbtained bv dillerent alkalis, are < ■ • 
'I'll-' tonro iiiinuio -tato of divi.sion of the lime prccipilatr-. : • 
lrii l<-d wuli lliose given bv sofla. is furtlier illustrated : 
gn iiU'j- .oiiubifyiiig powers of tlie former, which will Ije b, - 
111 a ^uioi; |io iii mni itiini ic.n inn, W'itii I lie basic ferrous ' i. 
jl to.'tv be ni'Oit ii o].;d, a like diil'erence of behaviour charae;' .- 
pt'<=eipil.t! t - liirowti d<e,vn by diflerent alkali^. 

'I'ht-e ditb fiotees, h iwocei’, are not of a physical cliara-'V -■ 
iTrthe 1 w^ ' pneipitates l)i.have diirerentlv when treated w:-, 
i>\ li’.r -aiiic alkali; tile soda preeipitale, when Ireatri ■ ■ 
fill tier i'<piivaleii( of eauslie jmtasli, begii].s to blacken 'li 
huur; with a funinr i-q ui valent of soda it licgins to blaek- ■ 
leair-w and with an eijuivalent of lime, blackening comur 
aff^ r ai'imt r-ix wc,,‘k-; with the lime preci[>ita(e. Iiowevi r. : 
ing is pr><due...| by exces.s of soda 07 ily after two or tlo" ■ 
wleo'ea'- e.sce.'S id licit lici' [)i)tash nor lime seem to have e. ■ ■ 
on ii. 

Ikissiug tn the C|uaiit it at 1 VC exaniinat ion, Tal)lc I (veu . ; ■ 
Values given when copper su![)hate is precipitated with ' 
piopi>rii"i!s Ilf lime. The moh'cular proportions of tie- i 
taken are rntm'ed in the tir.''t two enluniiis, and tlie i 
cojuj'osn iiiti I'lf the jirecipitate. as given by the analysis ■ i 
tlnal solntiiin. in the third. The solution of copper siiljin b-. 
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— Precipitation of Cop]*er Sulph^fte b>/ IJine-^yater. 
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■ i 1 't per cont. of 1 'iiSOpf) 1 ritid Uu^ liiiu"! w.itrr i nnljincil 
i.');*! per (‘eiit. of j in ilh' wliric tlje .'Dnillc.'t 

n cf lijne-walor \sas used, the luixliin.' wniiM ix' of ahntii. 
ii- iiytli of iioriiial Bordeaux iiiixt hit, d'lio ])n>[)oi t ions 
dd'- are ail expros.-^ed ,so as to ladd r to luCuO. 

M't six experiments, tlio lime added was oidy jud i-aiiiii'joiif 
•ne or other of the three dolltuie lia.-dc suljpliaifs, hut in all 
; as \v'iU he seen, lliese coiitam a <>n'taiii aniotud. of 
' iiolTate, With IC'u(),S();i (Xo. I), l[)e amount i-, very 
.d'i o{'ut,),SO.; (Xos, 'J and d) d is tinn h ereaier (althoU'jli 
'•oioderahlv in the du|'di('ate delerminati'Ui.i), and willi 
'u (Xos. |-(i) it is greater St ill, tliere lieitig (hen jnore 
'.i> as calcium sulphate than in the basic copiper sulplialc3 
t'ikiiig into consideration the large and tipproximal ely 
niTporiiun of ealeium .sul|diale in the Ititler c;i;se, ami tlie 
t!'e amount liere present, js very ditTerent from what- it 
loss luusic .sulphates, the eonclusioii is that the ealeium 

• rei^t he present a.^ .i {heiiilcal constituent of the nmleeide 
Itm values, however, are not snfhcioiitly near to a simple 

• ti to lead to a delinito formula for the complex sulphate. 

h Q 
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Xo flouht, all ihese proclpitates are unstable compound-. 
j.oTiii.ju i>i v.fj;( h wrnild be aflected by such circumstaiK 
lire and stren^dli of (he solution ; indeed, tliev in.- 
up ,-njnr ol' tlicir calcium sulphate to water. This was c- 
a, I'd'iC.v,. : til-' jiii;<iurf.‘ in Xo. G was filtered, and th 


ific-i ui't.-d and anaiy-fnl ; t!io mea.surenient showed what \ 
iiniod ua- retained by the precipitate on the filter; the {■ 
w;!!i (h;', ii^jiiid \va.' tin n iiiixed with water equal in v 
lli.:' irii'/inaily pi't.'-t.jit , and the amount of stilphate pa- 
v.a - del' j-niint'd. This was found t-j he i,n-oatcr • 
111 t ln.‘ liqunl adh...:nL'‘ to the jirecipit ate. so that s-n; 
.■'Uqiij.iO; nniH h.av>- b',-* )] driived from the precipitate il, 
])i'<;rijnt,Di'. wIiK-li oriL'inaby contained TdOCaSO^, coni;i 
(udy 1 ■< d U,i “>•'( )j. A .nmilar experiment witii the less i 
cipii.Ltc in > 0 .. ;; yavo similar result.'^, the O’dGCaSO^ 

jn'"N.}j( bt iiiy I' llui'cd lo O'ddt aSOj. 


'! iie circuniNiaiic.-.s d aid it ioiiiny the ann.mnl of calcium 
in lin -r banc sulpha! es were examined in other expcrinn.-i 
mriy [»■; (u.-aidbcd befui’e dealiny uilh tlie further result- 


T.;bh‘ 1. 
T.dd. 

in tbr ], 

Ui and 


■ontains ia -nlls iii wliich tlie precipitatirm wa 
no i>i rxcos of calcuim sulphate. In Xu.s. f 
n; calcium sulphate added was equivalent to 


l.\ni.i: ] i, — /hato/oOdeoa of Sof/Jtate fnj Liine-)\a(er 

oj (\{fciniii StiljJtalc rrti^eni. 
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re.'peei ively. tliai 

/^»rmed in 


i \c<>^ lU } line- water iieulrali>ed with .suljdiuric acid !• 



: niK t'liKMisrKV of i'.okokai'n Mixrrin;. 

• 'i! iHit the water preseni was i?ic'i-oa?otl in similar pro- 
, . that tlio sireiiglli of the ?"luti.m as rt'-arii< ns nah-iiiin 
, Htoiits \sa.s the same in ail eases, All lluse s-'lntiMiis. 
•, Wire sii}>ersatui'ateii with caleiiim sl!!j^ha(l\ fur ItnO part.s 
, at lo" dissolve (’’'rjO cram nf Inne. hut nnlv cram 

:::i sulphate (oi(niv.ih''nt to raOi, -o that the 

av.u'ahle for ('Unhiiijnc with the i'ao'’ -sdplj.il>> \\i>u!il In' 

i Fv im’roasinc ihe atiioniit of ealvniii;'. 'u!pe,iie .-.'hitjon 
: na 5ueli inerease of suipli.ue i!i tie,' in er,p;tai >> is 

. •m-i'ehy. 

~ a- I'-aturated s>alut!ini cf I'aieium S(ilpha(>> "i'l.siia’l hv 

- no lime-water with sii!]iliuri(‘ .aeiil latnani- vrrv piuns- 
- O ', r.mtnrated, and no tiaee <»{ sulphate di jU’.olrii iwr at 

oveipht hours; it is imprnliahh' t hnr>i'.>i‘v> llmt ilu-.vP 
■ ••s \vere eonlaniinatC'.l with iaaitium -ulptiale v.lneli lead 
iiut, as they were till hltt'ceil fr-'iii the li'pi’d 

:,>..ulvfour liruii's of heinc })rei'i]iitaieil, Tn "Kviate Mhli 
heMw how'cver, the ex])er] ment s were la-pr:; l id in I h.* 

■ ! a Itir^o weighed eiwslaf uf '-^elrniti', I'li In whnii anv 
■iilpliatc would he depn.-tte'd fi'niii tin' li'jiiiih whiln. .at 

' time, the li<inid wnuhl he. k«>jtr sat iir.it>>d. ’I’lo' nn.Miii' s 
: h>r nine weeks Ix'fnro :iiial\a-i' (wiirrli iMelmii'I ihn dii>'r 
; Ilf the increase in weigln I'f tin- :-!"iin.; rrv-i a ; tin' 
. >h Llli. do and US) give suh-t ant 'a i ly tin' >ai>n' valn-s 
j'l.-r experiinent.s for the ('[>iMp.i.-i; nm >>1 (In' jn'< mpn .11 < >. 

' mentioned, howe^'cr. llial uin‘>'Mi,s it a'I'- a! a. I<.w«>r 

n;i!a> gave higlier values in th" ea.'i; uf all ihf-i' h.-n-m’ 

■ f >r llieaimtunf (if ealeium snlpliatt' jni-' iii ; this srries 
• eeii included here, as tlmri' wa- amninT t o'i une ta !i«>o 
‘ i with it wlneli prevent t'd tt - h'-jng Uiiciiv iumpa talilo 

ehnrs. 

liiia-e ba-iie .snljdiates, lia‘n(),SO. ]■.; (In- pm-' in whi>h 
•ei sidpliati,’ eontenhs show h'ast vanali'-ii. 'Fhi'. in- an ->1 
.a- 'i'-tnuninat inns gives thi' appi'o.vimati' fnrtaula h>rtln^ 
•:.‘i O ' lO(''nO,SO,,rdS( 'aSO, ; I he nn ans f"r 1 h-* o( In r h.i-n- 
■ Mf 1 n( 7(,*a SOj .and !u(7ii()eJ hSt)..n'lt)(’ad< 

- > )i' (.'onnei tcd wit h an invt -i igat ion which wall hi' 

i '.itnr. it was necessary to a.scertain wjn ther tlm r-.,mnowF 

; l'S..-io copper sulpli:U(-s was modihed lyv tim pj' .om'p 

■ "f.'odium snljiliate in I he .‘^"liition. Witli ihi:. n!ij>-«-; in 
■' vn 'luantities of sodium suiphate were /nnh-rl n- (In- coop, r 

' oi-j-u’e the aihiiti'iii of lh'‘ hint'. Tin- re-id;.-: aia- LO\«-n 
III. With the ha.-ae Mdpii.at'' KFaU.SO., the unall am->!iiii. 
■'0 nlpiiate pn.-^f-nt in i’ entirelv omtt-d, and n- phn-t' 
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TAiiLK {\\.~-i'r('cipilatio'n of Copper Sulphate by Lime-WaUir = 
Sodium Svdphate Present. 

taken. 

' < hO. X:i_.SO^. C<»!iipo.sifion of }>rccij>ita.to, 

("). 'ICnO.SO : f'nriin 1. 

(1 Ui 7':' 0 iOCuO,'J'ij SO.,0'‘j t’aSO_ 

(::• ... . 10 7'0 ;;0 lO'AiO^li-ooSO^.OToNuoSi'*^ 

M'nO.SO^ f.^rrnnl 

^.;) . . . jO 0 lOCi’.i). 2^O3,0•^>2^:^SO,^ 

{.i'n 10 101 ,'liO,2'02S< 

!'• , 1 ‘‘1 ) , fonii> ']. 

1 <■: , ]n 9 0 KM.’hO, SOj, 1 •■'kM.’aSO, 

{:j] ‘j l.’i I'iCuO.l COSOj,! '^‘^CaSO.,' 

[■/rj-, \ :i :;o ioruO,i-u;'SO;^,i'-H';i.‘^ol,-. 

VV.\ ]'< <1 T'l ’ulSOj.OTOCaSO],: ; : 

.:;i) lo If. lOCnO.l •i;;:SO3,0-77Ca.sn’, ] 

J/'-/. '.'''ji '■/ l.' 7 1 ■111. sy/^,rn0^w>' 

i<; takon Ijv a proport innately large amount, of sodium sulpi;--- 
similar eliaiige occurs with both tlic other basic sulphates, ao . 
the (lisplacemenl of the calcium sulphate is not cotnplet’-: 
.b('uO,SC\ about half the calcium sulphate is removed, a:;; 
H'f'uO.SO, nboul t \\i j-t h irds ; whilst in all rases the an. 
s-idiiun sulphalc ni the )>recipilaie is greater than tluu ■: 
calcium sulphate whicli it cii.splaces. 

The four determinations with the most basic sulpliati- < 
indicate a deiiiuteuess in composition, for the sum of i;. . 
proportions of sodium and calcium sulphates present is 
in spite of tile variations in the proportions of sodium s'h; 
talo n, and the |)rrci j lit alo i.s representable by tlic fornnd • 
l‘)( 'u().t^O.;.2(Na j.Ca )SO,. 

In rnily rnc <■[ the f|ct('rininal ions (33) are tlie value- 
variance witii tin.- fnnniihi. but the experimental error- 
siderable. f"r the amount of SO- in the precipitate is ti< ‘ 
froDi the diiTcrcnee In-iwciii quantities of ten to twenty *h 
magnitmh-, and tiio lime t-a be determined is jiresent in V' 
amount. It is prohahha indeed, that the inolocular pr . 
<if calcium ami sodium .Mtlphate arc constant througliont. 
of being inerclv ititercliangoable. and the mean of the n 
will bo .seen, givc.^ almost, exactly equal molecular projv • 
these two, 

It will be noticed lhal the SO,, lutited with the copper ox;- • 
in these cases, represented by an exact number of equival-:;'.'' 
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Mir vaiues givt’]i art- dopeiuiont ou tlio analysis, lioiiiir 
;i:ne between tlie total ,<0. in ilio prceipiiato and iliat 
;;ii the lime and soda present, instead of being doilneed. as 
:• ^-ases. from the amount of linie-waiov neutralised, 
me twi.i less ]>asic sulphates, the experiments were net 
; as to determine the exact f.irmnia ef the preeijnl ates ; 
;.,-ab!e, however, that witli the see.md sulidiate the fermuLa 
:..,a05 to 10CiiO,hSO,,(Xa..t';,).st),, iIkm' i<, a o-mpound 
■:g-aily half as nmeh of the neutral stiijiliates as is pre-ent m 
sulphate. In all tlii'oe eases the pr'»pi>rtien i>f t'>ial 
fn<> in (he. inoleruio seems to lie noarlv eeiistant. and 
’• 10 ; tlio less tlicre is present m eonihinat len with 

per the nmre there is present as sulphate of ealeium n,- 

f.iig now to Table I. the e\perimen(.s in llie hover p.irtion 
hr to cases wliere liino is added in excess. Tlo' revuiis arc 
•o remarkable. With all prnpnrtimi.s of lime l.etwetui hi 
(.it) t() each 10( nO (Xcis, 7 to 11} llic saim' ('ompiumd is 
tiiN iicing tlie basic copper sulphate combined with one 
-1 calcium sulphate and three of calcium cxide, or, in 
ids, a double l)asic sulphate of copper ami caiciiim of the 
l''(,’uO,SO.j.4(hiO,SO;.. When rho proportem r.f lime taken 
^'■d bi vond 40CaO to each lOChiO. the }>reci]uta{c ra|)id]v 
nmre luisic, and with proport i'Ois exceeding KMX.'.aO the 
1- i.egins to disap])ear. until, with still givaler excess of 
■ get a precipitate wliicli is a double oxide of cop)>er 
'■;um. This attains to a constant compitsit inn when 
•port inn of lime reaches about- oOuChiO tn liU'ub), ami 
up to the end of the series, where .llnnCaO t^) lilCut) 
Ml. The composition of tlii.s double .-xide is t’uO.MCaD ; 
o "1 the last four determinations giving t 'u().;Vi)] ( '.p ). 

•• a liic double oxide and the dmtlde iiame Milphaie 
10(hiO,SO.,,-lCaO.S() . 

]'!ui..-i],ly another definite compound fmitind, ami, as the 
sulpliatc,s of calcium and of cppcr appear b. be 
i dM"0,Sr),,), we may conjectnro that (he liiyhrr ,,ncH 
■‘‘iid tliat the iiighesl doublo basic .sulphate lias 
b<biO,SO,.10CaO,S(X Tim values found in X-,. !;; 

^ !o tliis, being inCiiO,SO.,8-h( aO..S().,. hut it wmild 
‘■' lal determinations with amoutits of lime intenimdiate 
in Xos. 13 and 11 to .settle wlietlier the limii Imn^ 
really reached before the SO;^ begins to be al)stractcd 
m"]*;cu]o. 

‘ fMo of tin.s secomi dmiblo basic .sulphate is em]»]iavisi.'d 
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v.lif-ji iIm' j''''’n!r‘ aro plr^rtfxl out, Plotting the lirne in • 
cjpiiatr .'iL'.n'fK-t the amount of lime taken (it is best to ? 
!o:;ar)tlin-^ f'f thoosr quantities), it is clear that the valm 
ih- pH '-ipitatr-: foniain Cari'Oj, are not continuous with tli 
t}i(-v contain rv ; the experiments 11 to 13 lie on one ■ 
ijme ami II lo 17 c>ti another, there being some considerab!. 
lj('tu-e»n !.'l ami 11. The rest of the figure is made up ■ 
]]■'.! )'/.-,nr.i] lines, tlio first representing the results of Nos, 
wfn-re 1 iiei'e nu liiiie in the precipitate, and the seennd ]■. 
irt;^ ilj^* rc.'iilt.s of Xos. 7 to 11, where the double basic ^r, 
fru ji(i‘d, ;nul thf- tliirfl, the results of Mof:, 17 tf) llO, when lii- 
o.xjfh^ has altainof] ronstaucy of composition. 

In IhuTlt .iux nii-xliu'c, the liighest proportion of lime . 
u-erl is fivf •'-quivahent s to each equivalent of copper sulp!; / 
i>, er|n;i! va '■'f the two; this is about 1 lie proportion ji; 
immi I- in Tublr^ [, Itut, as the lime is always far from p 
a<tual prf*|)nri I fuis of calcium oxide would bo smaller. , 
rcarjii.n (/rcii.rring w^uld rarciv go lievond tlio stage r« 
ex [icniiif 1 1 1 s 1 t'> 11. that is, 1 OCuO.SO-.-tC.'aO.SO.^ wriuld b'- ■ 
rioiipftnnd foi'iiK'd. A\htli still smaller proportions of lime, 
impuro and r arln mat ed lime, wc .shouhl get Ibe compound 
IbC'uO.SO.Jdlf'aSO,,. 

or ( Vfu a less b.'isic sulphate down to 4C*nO.SOo. The - 
a jip'-ar.ancc id thfso pioilncts would account for the 
<ilia-rved in the .ajqieai'anco of j^ordeaux luixturc, the b 
phaleo U'uO.SO^ and 1 OruO,SO,..4CaO.SO... being much ; 
C'llmir iliiiii the intermediate suljdiatcs. 

\Vli('n l‘>!»)’(ii'anx inixtuir is a[i[ilied to trees, it. liherati''^'. 
time, sinall quantities nf copper sulphate, and it- is to th' 
('I. ]>])*■)' thar its fungicidal action is attributable. The r»e'e • 
<biuh; . CMiio.atS (if aC'uO.gdi);; -^ ( r-//)C 0 . 2 ~- (u' — //)CuCTT. 

One cf ihc di.sadvantages attending its use, however, 
certain inm* e’apse.s In fore the fungicidal action comes ; ' 
The nature nf the conij-iouiid cd wliicli Bordeau.x mixturn 
lu'cn fonnd tn ei.n>ist, will e.xplain the occurrence of tbi.' ■; 
wiili a ha'-ic sul|thale of copper and calcium, the basic sc 
Clipper wniilil pmbably not be attacked by the carbon din-, 
alltiie Ita-i-ic sulphate of calcium in it had been decompi.r- : 
this IS the case was verified by suspending in equal bulk.' 
various ha.'iic .sulphates containing the same amount m 
pas.-ving tlie.'janie slow stream of carbon dioxide through ti: 
and testing tlnoe at iuterval.s to ascertain how long it s. 
rL'COgnisaldc quantities of cop[)cr passed into solution. To * 
were as follows : — 
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F'M ‘■,iO>0;i,r-sr:isOj , 

iMCuO,so.,-i(;;^o,.so. . 

j\\ c't tlio iiitorval in tlio r:n-L' ■ r‘ tlu' ].i>l ivaiiptunitl, ;is 
i witii that in tlio ul ilio is vcrv not icoabk'. 

I'liJ.o liaii. t'l t’i'iui'.sc\ t '1 Ik' atltltai i t ju' K-ijuiaU* iho Iasi 
! ut ilial was rriii'ivotl hy liltrai ion tin' prrripitato 

• ! wiili ilie carl'nii clioxido; wlu'ti itwas iini riiunvaii (and 
; ta'i' with Bordeaux inixtiin' in ]'>raci ii'.- ) ,1 still 
■ . st'vcnf y-!!V(' niinnlrs, ('laiwod (-aipi'i- was 

: Tin' I'Migor iiitorval in the ease of tin' siaviid and tiiiial 

I'oinpai'od witli iho llrst, is, K)f wairso, ilno to ihn 
anis of copper sulpliato wliiidt (liny are abl<- t.i lihcralL'. 
Tav in the action of tlio funyM'ciilo would, l (icrefni'e, ho 
Using only snlTicicnl lime to pr.iduco tlio hasio 'O.ilphaio 
' , iu'.tead of t ho dim! tie basic sulpha to 1 1 )( 'iiO.sn U ’aO.Sl y ; 
lid also l>o a considorahlo ('conoinical ad va iii a i,;*' in doing 
ruugicidal valuct dop<ai(ls on tlio anioinii. nf nioonal 
■lijiiiato evonlnally liboratod, and the ba'-io sulphati' 
I will liberate two and a half tiinos as innoli of ibr n> 'final 
,i< will lf)('uO,SOj, caleulatod on the saino woights of 
•lipliaUt used in prepai'ing llioin. If, on tlionilu'i- liaiid, 
oiaoi of lime used were inereasod (o ab.iui livo iinii’s llial 
oj"'r sailpliato (act lia 1 weiglilsl, the insnt iiadal value Wiciid 
' ;y di’strnyetl, for tlio prnduct- tlion woul.l noedsl of the 
\]de, without: any SO., in it. 

(ho basic sulphate UbiO St)._, it, is in iM ssarv ju nsi* 
t' iiidcad of inillc of linio, andlln< w-tnld boa- furtln'r 
from several other points ')f viow, f'.r tin- jn-osmeo of 
(T'L's and wears the sjuaiving noz/les, and oiilails lo.ss of 
'V.iiig to its lieing easily knocked off tin' leavt's. 
r’ i-y wciglit of crystallised coppo)- sulphate re(|nirfs. abmil. 
f iiice-water fiir its precipil at ion (iho eoniplot ion itf wliioii 
t ' 'iir.'e, always b(! verilled by trsting witli forroryaiiido) ; ' 
a • in the propnrtion of lime would result in a diiniMii- 
fungicidal value; tluis, <an increase to lid c.e. would 
■ [c rvipitatio'ii of l('CuO,L;SO..;,/CaSO,, and a consi.,|ueni 
:• f tier ehicacy by onc-bft.h. 

naux mixture niarlc as hcu'c suggested wouM h-' rathm' rnoia; 

tiian the iiormal'’ nuxture, although it would coitiatii 
o lialf the amount, of copper, and would al.-o eust less 

aUniiiiig O'-j'):! j"'!' ", :i‘ , uf ('iiS0.„5iI./J ;^iv>‘s a 
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rh;in Of o-urso. fli<^ volume of lime-water requires •. 

v-irv -uj.- '.vhaf with the temperature, but the variation :■ 

[, : iv r,f ijm*'- throughout, the range of ordinary atmosphc-r: 
j.. ro'tuirs MJi.'ill, being given as 0*137 part, in 100 p,;-, 

wAi'-r <'it and 0'12.‘) part at 20^. According to these v:;’ , 

f.e. wetiM bn required at 5°, and 123 c.c. at : ' ■ 
pr- f the nnppf-r in one gram of CuS04,5HoO. The : -- 

ex.-K'tIv with the amount (13i c.c.) which li.'s, ’■ 
ill iiraciii-e wlicn working either at wn 
sum n<nr t nmpei at iircs. 

A f- v. I'- eitnen, - were made using caustic soda (fn - f; 

earh'-iiai' ;m ad -f jimo-wator. The results arc given in Tah'- p. 


T'Aiau: \W~- I’rfirijiitnikm of Copper Sulphate hy CauBlic eu h 

!i<,iis taken. 


r;iS0, 

Xn.D. Xa.SO,. 

C'onqiosition'of proinp:’ c 

1 " 

7 

10fT!O,2-58O3,(0 0 lXa - 

,,, In 

8 

lOCuO, 280., (no X:r‘s> 

:7 ... 1" 

t' 

lOCuO, PO 3 , 0 

...... .. 

ft ].' 

lOCuO, 80^, 0 u X.ii- 

:a ...... I'l 

t) 4a 

lOCuO, SO 3 , l-33Nd-' 


When tlin lia.sic .sulpliatcs formed are 4CuO,SOg, or oCuOSi' 
flt' i’c i.' no sodium sulphate combined with them, and vP 
Ini'un.So. 1-; fh(‘ |)i()ducl. the amount is so small that if is ;P‘; - 
nil!!! fh(' limits of experimental error, namely, 0'06Na2S04. W; - 
an cxr. vs t.f sodium sulphate is present, however, the amoun* 
tin* piaeipii at e is increased, but the experiments were not ext-v ;■ 
far enoimdi to slmw what ultimate limits are attained. T: 
ahsem *' cl any so»diuni sulphate in the precipitate consisting ef 
Ir-s basic sulphates is in harmony wuth a similar observation v:.y. 
in I (' /A':.', A'/,/-, 47. 182) as regards 4CuO,SOg win n : 
cipital'.d iiy jKifash. 

'I'in- difuriMicus in tlic appearance and behaviour of the ’ 
.-nljihatos (if <-<>p»pi'r wlicn they arc precipitated by lime or ' A 
fully cxj-iainud hy these results (soe p. 1990), for idonfict; ^ 
slanov' arc ]]■.[ fnriucd in the two cases, although the prop' ” 

<u' f 'u( t : .<( ) arc itic same. 

The ludtavicmr of (lifTcrent alkalis towards oilier mefahir ' ■ 
plia!i"< indicates difrerenco.s similar to those observed in tin. ' • 
(•i sulphat.!'. This is evidently so with ferrous sn’p;'' 

the jU'ocipitat t' funned by lime being different in colour ami ' r 
nnnv bulky, wlieii ernnpared with .that formed by soda. a'd. . 
with bnili alkalis the liasieity is the same, 10M"O,SO;j (]'■ b'‘ = 
k eri'ous sulphate, however, is not a convenient salt for iiivv-e. 
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wHig to its absorption of oxygen, ami a few oxpeviniciiti? were 
• with nickel sulphate instead. 


fAia.E \ .--Precipitation of Xichl Sulphate hy Lime-iVater. 


Pr'iportir»n=; taken. 

NiSOi. N;i.SO,, 


i'lii of j'hvij-it.-Ui’. 

10 

s _ 

I'lXiO. 


10 


tONKl.iV 


10 

4S 

10NiO,0 

10S( ) r; n ’iii ► 

10 

8 0 

l-'NiO, 

LSI U’hSiIj 

10 

8 17 

I'tNiO.l 

■; !Si v.,i) i.;i ’rS( 1, 

10 

8 .VJ 

liiNiO.l 

•01S( • iSiq 

results are given 

in Table V. Tiie most 

basic sulphati' of 

!iad been found 

to be .oXiO.SO.; 

(see p, 

IhS.h), .and this 


■■ ;ite aloue was exainineti. As seen from Nt>. Id, it. like llir 
.-;..!hling copper compound (Xos. '1 and 3. Taldo 1), conlains 
, cidcium sulphate, but in quanlity so small (hat it 

i>o attributed to experimental error. On raising the amount 
used beyond that required for the formation of (lie luisie 
i-iiA. wc get, unlike the case of copjier, an immediate and 
::-:derable reduction in the SO., present, the comjio.sit ion of the 
. immte being substantially that, of a double oxide of nickel and 
! lam, a small amount only of calcium sulphate, being present , 

. iv in the two eases, we get 10XiO,2CaO,()'d('aSO, and 
10NiO,3CaO,()-GCaSO|. 

i.'.tlicr the calcium sulphate would be ontirelv eliminated or not 
a further increase in the amount of lime was not determined. 
When the basic sulphate is precipitated in the presence of excess 
:odium sulphate (Xos. 43 and 44), no sodium sulphate enters 
• ■ Its composition as it does in the analogous case with copper 
o • tin. but the proportion of calcium sulpliato m it is in- 

■ i iMslcad. the partial saturation of the licjuid hy tlic sudiinn 
: .-■ liaviiig, apparently, facilitated llie ab.si ract ion r)f calmiin 

; ::.d“ from it. Clearly the tendency of basic nickel sulpliatr 
Whine with neutral sulphates is feeble as comp;ired witli that 
c"]q)cr .sulphate. 

h '■■'il he seen that in Xos. 43 and 41 the analytical iinmberR 
r ah Uiat some of llic SO;; has been alistracted from the basic 
' ■<■■■. Tiio mivtiires were left standing for sevei'al davs after a 
• •! 'it the liquid had boon withdrawn for analysis, and it was 
■ • ‘ • iiat. the remaining liquid gradually assumed a green colour. 

■ •' -S' l passing slowly into .solution again ; doubtless some solubles 

-'dphate of nickel and sodium was being formed. ' The 
-• »?;on of a certain amount of such a compound before .(he liquid 
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Ih-. ji fai' analysis would account for the il- 

,,I > in ; ti-- j.d'cjjntalc. 

Ti..- . xaiJiin.ui'Ui <tf nickt! sulphate having shown that ii v, 

]' 1 aij i'tivu ignition which was iu contemplation, P 
. t v.i n '! jiiii-U' d. The results, however, are sufficient l . : 
wi;,.' r th'- h.'i.dt' sulphates of difierent metals exhibit i , 
j. , ]' iHiiiaiiiy ill their beiiaviour towards excess of alt.... 
[' usr.ii -lilphai'.s- each metal shows peculiarities of its ov, 
il:,- pri.diKi-s civLikl only be determined by a s . 

( .•..ini.'o.i! n 01 in ( lo.’li case. 

Su tiuiuir>j. 

n'o , iVniiicd on the addition of lime to copper so ' 
'ii k[ - pi' o.'i f.'if ;<m nf Ijordcatix mixture, are dependent 
p; . 0 ' e i i loed, and may he eil her ('approximatejv ^ 

- rutU'rlllL-rl) : 

I I ) •!Cu(),SO...fr()bCHSO,, 

I'J) .iCuO.SO.di-LhhCaSO,. 

( I J ii(.'uO,SCb;,l'hCaSOi, 

( h l(iCuO,SO;;,4CaO,SO., 

1 ^. .il iy InCuO.SiK.lOCciO.SO;^, or (G) CuO,3CaOj that 

,11 ! : ■'! I :i ■ pi'> a ei hi V i.M.:i ng' (-I). 

Tii" 1 uiiL'ii id:;! afti-'ii <d Uordcaux mixture seems to di ; 
ih- hhiiuieei Ml’ iiMimeil cojiper sulphate by the action i.f , 

^ . 'eiM" tin' hiiri,’ .-nlpliatc. The action begins oidv 
‘■ii.iin hip'' iif time, the leisic calcium sulphate havmo ‘ 
«:> '• .mp • I hct’nrt' iln' ba.dc copper sul])lLate is attached. iJv ,, 
>!ii!v .'•uilh i. nt hnc' !>> form ICuOiSO.j, the presence of basic i.r' 
^olploii*-. iiml the c(m>(<jm'nt delay in the action, is av^'i-i, : 
-idciii;'!! t’l this, the amount of normal copper sulphate l;' o 
(he- ;jiv< n ;ui:<.init ..f copper sulphate taken), and the 
-f :hr mixture, will be two and a half times as gnat 
It h’t'u<),s0...1CaO,SO... 

b' ''htii !! ilm h.i'ic sulphate 4ChiO,SO-., one gram of ( - . 

c pp. r ^u!pi;a!e m s<ilution must be precipitated by athlii... k 
hhl c.c ..I tiuh- watcr. This mixture is rather more elTcctro • 
*h»' "trcimd Ih-rdeaux mixture, made with more T.hat: h 
the auaniiit; of copper sulphate precipitated by milk of i..:-- 
cxce^-. 

W licti I'lpper .‘mlphate is precipitated by lime in nro'- ' ■ 
cxress nf .‘;nanii!i siilpliate, the precipitate contains sodium :o.: 
arj Wfll as calcimn sulphate; with the most basic sulj.m:.'. 
formula is Xa ,.Ca )S0^, or 10CuO,SO;.,Na,_St-h.t 

liie baste sulphates of copper precipitated by soda oo/.n;. 
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amount of sodiiiin sulphate, unless a lai\i:e excess of 
>iilp]iate Is prcseut in the liquid. Thov (lioroiore dilTor 
. • Oiy from those oblaiued with lime, although tlio basicitv is 
. m;,' in the two cases. 

sulphate with lime gives a basie snlpbate ci'Uitainiiii: a 
calcium sul[diatc, but if (ho lime is at all in excess, the 
■■'I'pliate is deprived of most of its acid, the precipitate coii' 

■ _ i-sontially of a double oxide (if nickel and ealeimii. If 
. f s<-<iiuin sulphate is present in the liquid, the preeipiiate 
, iiiiU'O calcium sulphate, but the results are (v,mptiealed by 
: i!i(‘ nickel redis^olviiig to form (probablv) a double sulpli.ale 
a-; and sodium. 


CXC’\ I, — Ky^wlsum.^. 

^ly Spexcer Umfreviele PlCKEItlXC, 'SI. A., F.lt.S. 

: - Mxth Report of the Woburn Mx])enmenial Fruit- Farm 
' • and Spottiswoode, 190G). were ])ublis]icti tlie results of an 
eat ion of emulsions of pariLlIiuoil in sulut iiuis (d’ soft snap, such 
.0 ■ u.'cd for insecticidal purposes; this examination has uuw 
I'xti'iidod with the double object of olUaining an cmul.sifving 
vdiuii would, for practical puipuse.s. not Itc ojicn to (he olijc-e- 
ili'^■^;cntcd by those contannng soap, ami also of elucidating 
e..rnre of emulsification. The subject had alreadv Itci'ii invi's- 
:■ 1 ly Kamsden (Pror, Pu>/. Soc., 1 Ttd, 72, Idfi), but liis work, 
'innately, di<l not come under tlio tiotiee of (lie writer untjl 
:c !v described liad been completed. It. is s.al i-uaet ..i v 
' :. hnvvajvcr, that Ramsden, pursuing a dtll'crenl- line of cnijiiii-v, 
■i lave ari'ivod at an explanation of miiuksilicat ion wbicii is 
niy tlic same as that given here. 

]■' m ul .'i Kilts iC'/fi Snhthic P t/i ii/sifir rs. 

any liquid imsoluble in water is mixed with tin? lalti'r 
■ • •' 'a.ii up into minute globules, as when it is fon'cd through 
' • tic globules roniaiii more or less permanently emulsilit.’d 
a the water contains soap or some other emulsifying agent 
• <'^'' 11 , The whole of the liquid, however, is not an omul.sion, 

; ' ' called, hut a mixture of the emulsion with excess of 

■ - itjou; on standing, the true emulsion separates, and, if 
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rij.. " is lighter than water, rises to the 

Tins i.^ aii;i!og>Ais to the separatioii of cream from lu:;.; 

Til*- tifiic lu'juircfl for an emulsion to rise, and for the v 

liv iL Ijwriiiio constant, depends, natui'ally, on vrtr. 
i iiTuiii.'iaiK aji'l varies Ixdween several days and many v... 
Tii'- line 'jf demarcation hetwcen the emulsion and the ex.^-. 
o-jind i’ L'eJierallv well marked, for the liquid becomes almost . , 
aii'l. ii it C'‘i!taiiis much sr^ap, <juite clear, whilst the emu;,': 
<,ji;i.<juc. In manv cases, the emulsion itself separates inr , : 
lavms, evident iv (jf difici'ent composition, the line of demai.,,- 
t.Hnw<;i-ii tlit^e bring taiidy distinct. 

ij'C (,'f tcmpriatiire faeiliiales emulsification with soau - 
ti^ni '. but t hvi e ajtiH ars to bo no diflercnce between emul.c l- 
i!ic .';amc c niiprsii i' -n wlicu made at difTerent temperatun ; 

• ■.'irii icmiM iat tire, and ler each pruportiou of paraffin oil, tie. .. 
tiiv of l iimfub r wlindi must bo present ranges between f-r 
d<-!;i itc iimit '; tliu,'. tn emulsify 75 volumes of oil with \ 
of w;il‘jr. the latter uiust contain from about 0'7 to I'S p^:' 
of jjwtadi 'oap; but for 40 volumes of oil to 60 of \vater, enjif'.: 
ti'-n i.-, ])-."i!de with from O’o to over 25 per cent, of soap. 
jdanatiMii of the e.xisteiice of such limits (especially of tlio sm-;. 
limit) will be di.seussed below, but it may be remarked tli.it ^ 
;ib'.vv !jL,Mires apply to only one particular soap, and that ^ 
(•\i n wbi'ii of tile same brand, vary greatly in their emnl.C:''. : 
p..'W.,-i-. it bring dillicult to obtain emulsification at all in 
rvvii with tile aid of heat. 

i'hmil'-ilii'at loii appears to occur suddenly: wdien soap is used.:; 
ih. s'dutiMU is imt very strong, it is possible to judge iiniiicd:;/ 
bv the w^aknig of tlie syringe whether it has occurred or ii- t: ’ 
wli.-n n iKis IK,! oeeurred, no conlinuance of the pumping, vdf. 
.ill mine' oihi r i:..iidii ions, will produce emnlsilicalion. 

'file imnea'^tj of vi-cosity on emulsification is easily cx]dam. 
ih" cirai inerta'C in rhe extent of the oilwvater surface on t'.- 
bring irducod to minute globules. An ordinary emnlsiom a Ii is . 
!• nita nr.iig lO to So per edit, of mobile paraffin oil, is as via:: 
iliiek ci'eam. and its viscidity increases with the proporti"); 
pi-( 'oni. (‘Vrji wlicti that, oil is a very light one, sucli a.s a 1".;...: 
W till very high percentages of oil, the emulsion becomes pne-t:' 
S'did, resembling a blancmange. Emulsions containing as ■ 
ffiJ per cent, of ordinary lighting oil have been made, the rdi.a;: 

1 per cent, being a 1 per cent, solution of soap. Sucli • 
emulsions, huwevor. cannot be obtained directly; they must 'h- 
by taking a weaker emulsion, and gradually increasing the ]=ciO'-'' 
in it . cbnrniii_g it after cacli addition. Even these strong'-: v:.' 
sions a-e true eniuhioiis of the oil, tliat is, it is the oil whirii • 
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■ , aiitl tlie water, altliough so small in amount, which is tho 
.•;‘uuiK There are no signs of tlie existence of an emulsion 
:t.i in oil. As a consequence of this, an emulsion (even a 
, rriit. one) will mix perfectly witli water to form a weaker 
but it will not mix with more paralHn. unless, of course. 
:..iia!lin is cmulsihed with it by further churning. Indeed, tlie 
.11 uf any paraffin in bulk to an enuiisi,iii eveiitnally causes 
: ■ .•muisUication of the whole, the globules c*f ilic emulsion 
: ;ittracied by, and coalescing witli, the mass of uneimilsillcd 
o.o’ai- It’ IS iOi this leason that an uiipcrfc<'llv iirulc cm\d>ion 
v-miially de-cinulsify on standing, ami so will a very strong 
. fo in- it is generally an imperfect enmbiou also, as d is 
. .. ;.i that the whole of the paraffin in it cannol he churned up 
properly. Spontaneous dc-cinulsilleat ion is usnallv a ques- 

■ i' weeks or months, sometimes of years ; p<i.>sil)lv a very perfeet 
; ’ll would never de-eniulsify siiontaiieousiy at all, liiit once de- 
;..o .ition has started, it progresses at an inereasing rale. 

!ig emulsions, esjioeially the scmi-solid ones, are veiy had 
; .« u.rs of heat. i^\ lieu one of them is heated in a. wide lest 
, ;t partially melts, dc-emulsitics, and boils; but, althougli tho 
p’>nil maybe 160° to 170°, ebullitiou ean be eoutmued for 
. ■ r U'li minutes, while a nucleus of the emulsion remains at a 
!,(Uuc far below 100° in the centre of the boding par.atliii. 
v.ati-r become, s gradually concentrated iti this nucleus, and 
..iv Volatilises explosively. 

A.h-: -ngli one of these semi solid emulsions, wlioii kept in a closed 
, will only gradually de-emiilsify in the course of montlis, vet, 

^ '.■s]si,e<l to dry air, it will do so in a very slimt time; 'the 
- the lumps assume the appearance of a t raiisp.arent, 
.. . hluc jelly, and the wlnde ii(|iieru's in the eoiii-sc 
ii airs, Xo such change occurs in nioi.st air. li is evident. 

. •> that the change to the traus])areut comlilitjii must In: due 
t>f moisture, hut it is difficult to see in wliat (he chaiige 
• ’• Ihc opaque emulsion appears to contain a few globules 

■ it 'n)iji)3 nim. in diameter, but the bulk of it seems to be 

■ • ^ 'tructure, and, if compo.sed of globules, as prosumaldv it is, 

I'c ic.ss than U-0001 mm. in diameter. Tiie transparent 
. i'l' 'Cuts nothing at all vi,sible under the micro.seope. Tims 
• •'•ivitce between them seems to consist in tlie presence or 
- -t a few larger globules, but why these should disaiipear 
- • the mass on exposure to air is not at all clear. The 
; -a' jelly is a.s stable as the opaque cnmlsioig when kept 

^ vessel. On placing a portion of it in water it instantly 

' I^'V^iue, and gradually disseminates in the water, forming 

milky emulsion. 
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],i r ,];.-?;'"!! i'l cl' iso-pjifked spheres of iiiiiform size, v,'. 
iii.it w.-.r: the volume of tlio spheres is 74'048 p(?r , 

j;,.. V .ill:; f '-f the tiia.ss; witli an emulsion of uniform • 
th-; V .hifi,.- "J ill'- ^')J would bo less than thi.':, as the sj!;: .' 

,1 ji; ill-' wi! (• iiitw 1. the* separating film of medium being , : 

1 i >'-l; rji Ihii in cnmlsious. the spheres are not uiiir ; 
i.v !,- • ir : l!i< !'i'U'e appear to bo any reason wliv t 

i.f th-- V 'iiiii.i "f iht- oil to the total volume of emulsion if 
i.l' an v [; .! 1 i- lilar uin am it luha The ratios aetually found, i 
0 - n-.; r very v. i'iely from tliat for close-packed 
.pii'T' , hi'ina a- nciahy iunn Go to 8ll fur every 100 v..i :• 
eiiiu.-a n. Tiii- iii'h-jiendenL of the proportions in v.i,; 
'•:! iin'i •' hiti 'it arc taken to start with^ SO long as tlic fto’i ■; 
n-l ev I ■ <1 ]>< r ei.-nt . 

Jn a liiiiijl r cf (■.'-.pi.- nine ids which were quoted in (lie V,' 


Fi<;. 1. 
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’■r (iKiti.aiO 

f ■ ;■ ' ■ ’ ' ■ r .■ 

Ibp'ii. '*!.■ t'lwj.'"!-! j-uis i'r-r the oil to water eonipusitiy : 

'■ iiiih I" I"' in the simple ratios of k: ' 

' U -Mi- Mi't ])iw.sible to suggest any 
’'-'ii'- an ! the results (although similar - le 
'"‘11 "M.iiiied jueid Iv) were })rohably fortiiiiM:.. 

'• e-talhi-hL-fl l)y the fact tlud llie.se eiiiin-i . 
“C C ' in <"tiHHi-niim throughout their mass. Xh'., ■ 

1 10- wiM.i'rn: will he .si-en best by an inspeetioii of Fig. :■ 
eh. Ill n u- Were made l>y cluiniing a 1 ])or cent, soap S"!;::: ■ 
>":ar Ih-Mikite, a parailhi oil distilling almost enti.i>.:y 
-h' and d.it' , sniir.'ieiit to make mixtui'es eoiita iniiig, i\ \ 
f'M nl) and .'kl per ecid. by voiiuno of the oil. These w». : 
dl^tllr^.ed f-.r twelve weeks, after winch the emulsions,, ’'d- 
iKH-n to the lop, contained, on the average, 81'0, Sh'J ai.-l '<"> 
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1^(1 u .’> 

[ troin top to hot tom, rouiuviiiL;; for the purpose suceessive 
iH'l analviitig each bv aJ<.]ing to i\ a irace of aoiil, whieli 
it- Tile percentage (by vohitne) of oil (liiniiii.'^lu's 

• ur from the top of the cciliinni doufiuairi.s. but verv slowly 
and more rapidly towards the butiom. Tlie esaiuinatiou 
•acd be c.\t ended to the very botlijiu of ihe column, as it. is 

t-i remove the emulsion without drawing with it some of 
.^rv liipiid from below. The throe emulsions, ;is will he 
. Hot ditTer niiicli in compoNition, in spite of the dilTcrcnl 
, itf.: ot the oil and solution t.aken in tlieir manuf.ict iirt', and 
ia-nces as e.\ist: do not v.in' regularlv wiili tiicse piopor- 
li! imiie of these cases were tliere visible any dilTermit z<mes. 
arc often noticed, but the analysis gives siune e videmo* of 
!. lice of one in tlie case of the curve marked (17, for tho first 
.it:on.s removed, embracing a ((iiarter of the wlndc emuksion, 
.N'liiie values, namely, til'7, Sl'd .'ind t^l'b per eciit, A more 
a-'US instance of the arrangenient in y.(.nies of i'<|Ual strength 
Mentioned below. 

aiulsiiication of .30 per cent, of [laraHiii was rejumled with 
cent., and with a U'O per cent, suiiitiou df soa]> as well, 
iii.s witli the former, when philted, were almost eoineident. 

. vsc with the 1 per cent, solution shown in liic llgui‘e 
i.3o)j those with the. O’d jier ('imt. solid nm g:ive loucr vaiiu's 
i.'iidjaiid are represented iiv the lowe.s{ curve in the diagram, 
^aaecs, sueli as iho.se icvhihded hctu'ceii (he emnl.-ions jioi- 
ni Tig. 1, are, no doubt, nieridy duo to diU'erences in the 
ihe globules, and must be largely accidental. An e-\amina- 
i< rtlio micro-scope was su/licient to indicate tliat the average 
iiie‘ globule.s in the emulsion giving tlie hnvest curve was 
. ii greater than tliat in tlie others, altiiiuigh no diU’ereniia- 
' 'c -e other.s amongst tliemselves was jiossible. 

- .'liuisions contain globules of dill’erent. size.s, ami it is pus- 
f 'iiii only a very rough estimate as to what is the average, 
i', niosl frequent, size of the globules j)re.seiil. Wilii ninst 
•'ijs emuisilied in .soap solutions containing from 5 to 0'.') 

• ^ "f soap, the most fre(|iient size seems to bo about 

in diameter, but there are present some globules of 
: fair times this size, as well as smaller oiie.s down to oite- 

• '1, or less. In the semi-solid emulsions, a.s already slafed, 

' i.'cs are rnucli smaller. Imperfect churning of (he mi.xinrft 

■: larger globules, but a dozen vigorou.s strokes of a syringe 
'■i a ro.se jet seems \u he sidhcient to }>reak u]i the oil as 
- j.' '.'sible. A dehciency in the proportion of soap lo the 

• r-. ults in larger globules, and, if reduced loo far, no per- 
' -'mibi heat ion eau be obtained. 

0 Ji 
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'j-;,., '1 '-J'h an elk'ct on the size ; 

,,■ ,... i! : jj’ v,ith Tiic lighter paraOuis, such as the ■ 

1 ,,../,,... i I!. ' T -piriis (sp. gr. 0‘7 to 0 ‘ 75 ), are more . 

j 1:. hf^hting oils (sp, gr. 0*8) or •’ Solai !i 

j laii with iitineral naphtlia aiiii hciiz. , . 

, iM,. c.i t iiiulsiuiis witli those being except ionu’. . 
,, i, Wj;;; iiU'O.: pet r*>letiin, trp. gr. U'Ooj (which ( • 

, i. .hi;.', a viiv tliuk, uniiianagoalile emulsion is n': • 
a:. a taive (;il (i') U’^L emulsify \vith soap soluti> i. . 
v,.iv a <!-' lie- paiallin oils, a large portion of the i, .- 
ill:. -io'-'i. Mul the line of (Icmarcat ion bct^'.o,, 
j,-,.. . .f . lit CMiiipo-itiijn is not clearly iiiavket.1. \V.' 

til it of ilic iiiixluro which most rcscu ’t 

, i;' . "ti)v o to 0 [>er cent, of the oil, but wit!. 

(,.! til']'- ! a 0 :Ji i ntcrniediate between tlie free oil • 

t . 1 , ;,i!ri iii- emi'.u at tlio bottom, which appears to Ijo ,, ■ 

a !' O' lOaiiis about 70 per cent, of oil,. 

( . •( v.ith tho oi! glolnile.s in creain, paralliu emul.'^j' ; 
]n.,s, ( .,iiM ji.iiii''!. aii'l iiiueh less uniform. In cream, tlm 
.,t. oo.';; I , Oil'll jiiiii. in diameter. Thev are, however. (■ 

! o; ci'.up-.. ami arc nut distributed uniforndy tlir. ;- 
{0.- I'l -iiUO! ill tic ease nf parallin emulsions. 

> . ! ai.; a - t ioc'i >11 l: ii miiuiotlcation liatj been produced, tlii, !' 

i: a].j.. ar t" di- inatked variations in the size of the gi’C ■; 

a!; . :,o: i'll i a: )U-j!i'mi iliu iiiass; the only diiference ol:.-,. 
lii’.viitt till u[i[i<r kiid li'Wrr lavers is, that in the f'lrn.'; 
r ^' iad--.^ all- u.ia’r ii'.;oly ]-acked than in the latter. 

(iiii'-r ;• i'd'!'' ,-u!.- laiicos. I.'eside.s soap, will act as emiii.-i.i' : 
jo ;oM <■!' liirtii arc nseii jn-adieally in America 

i:.! i. ic I ( "o l i-d lio’ir ;iir aiiiong-l the latter, and the am ' . 

1 tin- I'c.-uh- ulitaincil with solutions of glue. sUo i 
..ii iuc' ii, ando.tiacl of (juillaia bark. All thi 

■.cv mold ; 'la- in'mc or less closely resembling lie • 

: " ip i'Ui ^ i, y ad appear tu i)o inferior to the latter as laa 
t I'l' •'I o-siui'- "f ihc |U'()ilucl, and, consequently, tin- m- > 

■I p.it.i''- iV b:. e\i ' of lipnid inorc rapidly. With saj- . 

olKiia':;. til., i •- U Ciddy .'.<1, and with ])roj) 01 'tions of tlieS*. • 
'dii'ii ii.iV'- hi.' a r< ciiiiiiieiided for use (U’ddd per cent, of o.. 
i-tiiuiu.ir.ii a n ],> V,, unsatisfactory that d.c emulsiiicat n-i: 

.alt' f !\i\iity f .ur h"Urs. v.hil.'t. if the proportion of parad: ' 
n !' liie iinxtuto is large (I'T p'^r cent.), only partial emid 
m ol 'i aiiia’nic. With ^.llile .,f the other substances menti'm ' 
f.m example, uoik. it is U' -t jc.ssiido t'j obtain a strong i ■ 
unie.'''. tile paraiiin is added gradually, eburiiiiig after eacli , 1 . • 
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})i’( in tilgifirnfivii. 

.’. emulsification of an eiiml.simi may be bruu^lit about, (1) 
j.reseuce of uncnuilsillcd paiatllii, as already luontioneil; 
.jUliiig a lifjuid, sucli as aleohob in ^vhieh the paialUn and 
both soluble; or (3) by destroying the einiit>i[iir. The 
. avviiient dc-cnuilsirior to ii^e ^vllen deU-rujitiitio the per- 
■i uil in an etnulsiuii made uilh soap is a piiial! tpiantitv 
:.,!a] acid. With a very strung semi soli<i emulsiiijj, a mere 
I (i\iliuchloric acid is sullk'ient to cuiivort it alinnst instantly 
a.a^s of liquid oil, with a few drops of water below it. Anv 
.-alt produce, s de-emulsiiieat ion, owing tn Ibe eioiversl<ot i-l 
!,i-onm soap into the eomjiarativelv insoluble Muiiuin 
..ibilving action does not apjtear to ])e in any wav deiuiident 
ec Linnisifying agent beittg an electrolyte, fur pnla^^iuln salt.s 
■i‘ ait effect oil cinulsions in potassium soap, ainl even liydro- 
aeid will not produce do-emnlsificHtion (as will be .'^liown 
baUlv) in cases wJicre the emulsifying agent is not destroyed 

Woburn Report, it was shown that a paraflin einul>ii>n 
. ’J por ceiit. of cuustic soda pos.sessed valuable insect icid.al 
:- !-. rgent properties, but the practical de einulsificat ion pro- 
: ' y the soda detracted from the merits of the mi,\ture, making 
• oO agitation of it necessary during use, and rendering a 
(ii^>lribution difficult. The anioiint of j)ara(lln recoin- 
. i ] 'V thi.s wash was six volumes per cent., ami (he soap was 
i t'l U a per eent., so as to minimise the Inilk of svilid thrown 
!i the soda was added. From sueh a niixlui e. flu'sod.'L soap 
b.v M,paraies as a llocculeiit mass, whieh rises to 1h*; .sinface, 
: V. nil the [laraflin, and forms with it a hulky .seiim wiiicli 
alHjut one-third of the total volume. This scum, as will 
• !, t liov, is what may be termed a ([ua.'-i (■miil>ii)ii. It varies 
. : iM>' in its nature according to the character of tiie snap used, 
oi eitt- example of soap in our jio.ssessioti (alihough of the 
-.1 a.> (;ther sani[)les) it is scarcely dist ingii isliahle from a 
• *n. (Caustic jiotash, it may he montiuited, eanimt well 
’ • a suhsfitute for eau.stie .soda, on account of its [trice, and, 

ap is [irescnt, the .soap i.s gelatinised, foi’ming; a magma 
■ s d he us;ed for spraying, f 

I the disadvantages attacliing to the sejiai'ation of .soap 
oi-tic emulsiun.s, some more suitahle ernulsiiier was .sought. 
‘Oi iia or glue was used, the aildition of cau.stir: soda pro- 
iiiuilsillcation, and the same occurred to a slight e.xlent 

G li 2 
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.lif, 01 starch; milk, also, is not very satisfa-- 
j, , -.,1, v.iicu i:au.stio soda is not present. Attention 

f.,;-: v..i - toin-'d t'; the pMssihilitv of obtaining an insolul 
■ ’.i:,.- 1 . o' t a- ( iiiu!.o‘ier. Thi.s did not seem impractical.' 
t].. f.uM Mj.i' hri,.- had I'^ccutly been Stated to produce emuL-; 


1, u lth huijlHhh Emuhiifun. 

united with ])(-■. |•^>leum was first used for spraying : 
lilt i.i the uf " itiii'od. ' A certain magnesian lime • ; 

( ii Liact <.r w.u fuiiiid to alisorb do\ible its v.- 
I . ; 1 uMi, and the iiiiaturc tlius obtained, disseminated ;■ 
i.i fine- it - vntuiiie of water, was used as a spray-tlu;-; 

M-.jUi-iibv it w;i , found that any ordinary lime ^YOuld e 
i i'iul-i !: '.Mill j.et rlJh;^i^l, rud the prriport ions recomm. 
Aiii'-M. ,i :u' - ■-! LuamM i^l^MPTtUme to 11 c.c. of kerosene aa i 
i.f V, .i!* r. 'I'hi ii- does not ajipear, however, to be anv j. . 
adh. i nw' t<. ihi -e jiartieiilar proportions, fwr they may 1 - 
lo i'.'lv wiili-iiii materially airccting tlic results. 

.Mu< ii w'.i k \'.as il'iiie on tliesc lime emulsions before a ( i 
(btiiiie-d a- t'l their real nature, but only a brief referent-- 
•.'.-■ik ^uil b.- nt:ei--s;ii-v hero, j.inies finin various soiU'- 
I- -.iniii:-- L and all ga\'e .subst ant iall v t he same results a- 
o\.th- pp j.ao tl fii.ni nta\hle. to which the ftdlowiug remark- , 

I >n i hiinnng up lime with pai'afiin and water, a sort >>1 ■ 

I, --hiaiiitib wliH'h eiiher rises or sinks in tlie exces- <: 
a.'- oliii,- 1 I the proportions used. The separation of th* 
tV-mi tii- fXt.--- (.!' water is much more ra))id than iti ti, 

• imo-'.'ii :n r-.M]) -'dutions. lly suitably adjusting tin- pi- ^ 
:in ‘ ; 11 ..f a -peci;;c gravity of unity can be obtaiih- ; ; ' 

ih- -i 1; . li'aiug (-1 n>ing, St) long as the proportion of wa'- 
n.-i m-.iv lii.ui hn \u 70 percent., l)iit, on dilution, j ' 
‘ti.ubr.h 1 - ^ .md part sinks; both these parts contain 
1 m tile iippt r pai't ui-ot, 

I'hi- V. iniii.- oeeiipud by emulsions with lime, and the ; 

"I -'ii eMiitaiiied in them, present iiu features analog-co • 
sn-n-. 111 s-at]' s-dulioiis, bu* here the lime itself occupn n 
I hr t.ttal v.dunie. and by its weight it drags down th- 
pn vent- any c!-.i;.e packing of the oil globules. 

Till- geru-r;ii bvh.Lvioitr i.f these blue emulsions sugge-: ' 
are merely or-'-- meehaiinal mixtures of lime and par;i‘:.: 
true emuba- no An examination undei' the micro.vr i 
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• vv; the oil globules present in thorn .are very large, and 

variations in size, being, under the most favourable 
‘ ton times the diameter of the globules in a soap omul- 
U.y appear to be merely caught by, and entangled in, tbo 
I'l lime. Moreover, tlieirsize, instead of beiug pr.artieallv 
independent of tlie proportions of cmulsiiier and of oil. 
ease of soap emulsions, seems to beontirelv dt'pendent on 
v.)L if the lime is not present in eonsideraldo q mint it v, the 
- are so large that they become visible to the naked eve, tin' 

; :\u:n being an evidently noudiomogeneoiis mixture, wliieii 
.q-; no title to be called an emulsion. AVith a further rt'due- 

• , ’he amount of lime, or an iiiereaso in that nf oil, a separate 

! the latter appears, 

st'iies ^vith "Water White" oil in ]>roporti(>ns ranging 

■ to {)7 per cent, by vuliiine. and with lime equal to dgl 
(\it) per 100 c.c. of the mixture, tlic product lu'canie visible 
; . giiieoiis when about ,'L1 per cent, of pa ratlin was reached. 

,1 I. over limit (about 30 per cent.) was oidained in a si mil ar 
‘..ill "Solar Distillate." In another series with the lattiu’ 
1 -' the paralhn was kept constant at 30 ]U'r eent., and the 
■ ■ ..f lime varied, an apparently liouingeiieons emul.sinn was 
‘ lined until the lime roaehoil It) grams ])(>!* lOit of tlie 
With a very light oil. sueli as nmti>r s]>int, no linuit)- 
. .jiiul.-^ions could be rddained at all, even wlem tin* per- 
, • f lime exceeded that of tlie oil. 

'inelv-divided substances have been examiiu'd. and found 
!' otlt.s similar to llneso with iinie, all hougli minor jit'eiilian- 
; ii'-t m. aide in tlie ease of each substance; jilaster of I’aris, 
'iO .| I balk, proeipitat ed silica and alumina were aimmgsl. 
e ii more closely resembled lime in llicir Indiaviour, 

•n:ral mixtures of sueli substances willi paralliii mav (‘mi- 

■ . 1'^' tr-rnied quasi-eiiiulsions. for. with (“crtain pioport ions 
;• :'e- sidid and tlie paraflin, they a])])roxinia(e to emuisiiJtts 
o i '<-i\ and may serve tlie .same praetieal piir})os(‘S .as ti in* 

d'l. ^et, iLs will 1)0 sliown iinmedialclv, tlu'V are esseio 
■' Ci-iit in constil ut ion from true eiimlsions. 

; ‘ ' '-inulsio!! with lime may be mixed with eausl ie sorla 

■ 'O'y eliango being produccxl, beyond ]-endering it somewhat 

d. atifl it can kfC mixed with other insect ii iih-s and fuitgi- 

■ -'(>■ with copper sulphate, tints giving it an advantagf; 

■ with soap. On tlie oilier liaiul, it ])rr>s<mts ileiddcd 

•■■■‘U'O'. in the coarseness of the emulsion produced, the 
: •]' 'rtion of lime roquircil, and tlio dilUciilly of spraviny 
‘‘ ■i'''gging or destroying the nozzdes of the mnidtims 
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Wii, II ( i,r-( r -.MlplKiJo ^vas added to the lime before oi!. 
f -i n, (f n-tievd tltat the emulsion produced was a!’ 

fi in ihat with lime alone, and, following’ up tlii^ - 
if ’.va^ a-rf‘it, lined that the basic sulphate of copper, r; 
raL^'l hv 'nv .vtion of the llrno on the copper sulphate, is.],,- . 
car d • t' . nin’-ifying parafTm and water, almost as finelv 
r.it-'!! ri;-,'!''5 ia-ily than, soap. If excess of lime is to ho ;i, 
;it;‘i ;i]i * (It* f :pjv.-c is to bo precipitated, the basic sulphate . 
I'o bt.'iMif'd by aildiiisif about 13i c.c. of lime-'water to cvi'-rv 
.,[■ ri|<i i.'tlf ,( ) ; [i r,t iir-rwiso, solid lime may be added to tic-.- ■ 
.icIi.iN* • -Ini it. n, and, altimugli the quantity of pure limn r- ;■ 

; -.-dy -ni'- '■^■vcniii t,f ilio weight of CuSO^.,MT,XJ, it is adv:.,- 
! t i'’:"- ' ■ M!. !",')- this to ono-third if commercial lime is u. 

1 '. iii.'ikf t Ins iMt'. a iiidk, njiining it through sacking into i!;.- ■ 
, ii’pliait'. :m a- to rdiniinato any gross particles. On addint: 

'•i! i-t liii.'. <'ii! i (diurnmg. one stroke of the syringe is suih 
pp.tinr.* a p.-ifrct, emulsion, and even shaking the niixtui- 
ibj ui an t'mufsiwn goo<l enough for practical purposes. 

Sindi an roiiulsion possesses nearly all the charaetcristir-; f 
m ult* Willi .=r,ap, except that, there being a heavy and loiikv . 
piv-ciii, thi' vtdunie occupied by the emulsion proper <: ■ - 
d. pcml snldy ..n tlio oil globules, and the emulsion mav i 
-iiik in til e (*\rf'ss of Solution according to the proport inn ■ ■■ 
and lia-ic sulpliati^ It generally forms a verv ■ 

mvatn. v.nh a pcidVilIy cioar-ctit lino of division between ;■ 
ii:<- cx.rv-v of iiniiid. 111 texture, it appears under the m;. v 
t.» be iflciitical witli cnnilsions in soap, although the 
'■1 ill" c.mq-enent glnhiiles is about twice as great. Notlim: 

“I ''d L'kihules can be seen, as tho particles of basic 
ar*' n. i';i lly tim small to be visible. If enough of tho i .tv 
{diat" 1 -'- p.i'- i'iii. the prripiu’tinn of paratliu can be inenv*- . 
f-' a vrty iimii peim, tiio emulsions becomihg thicker, until ii: ' 
aim*.,*! -did. With an imsutTicient proportion of bade 
ciiai 1 ' n i- itiipei'fiM't ; the minimum with strong ermd- 
‘S'daf Id-iillai-* is. appmsimatcly', I gram of CoS' b..'dl ■ ' 
vmti-d iiU'V lia^N' .Nulpliato, for every 120 c.c. of oil; if tb" ■ v ■ 

IS wt.'ik. tiio pri'poit itiii of basic sulphate required isli''-. 1 
i.f til.’ ^u!pl 1 ato of iron, whicli, as will be mcnti.aa i ’ 
tiiat.dy. ui.'iv bo used in the same w*ay, tho proportions .’ti ' : 
saim* order oi magnitude, 1 gram of FeS 0 ^,TIl 20 bcitm r-.' ' 
to ctnuhity about. '2oi) c.c. of nil to make a S per cent. ■ ■ 
tiiake ,a, ’Jii per rent, emulsion, and 30 c.c. i ‘ 
ti‘t per nt. omnbi..n. 

I'l obt.iin satistactory cmulsu.ms with the basic >n'oin.’ •• 



ncCi'jJsnry to use a parafliu oil of liigli boiling point, stuli as a 
1 ti.stillate ^ ; with onlinary lighting I'il, oinuUitiontion is not 
unless the proportion of basin sulphate is very large, anil 
.{.H* spirit, the jnaraflln is never nnu-e iliaii inirtially oinnlsb 

praetical [Jiirpr.ses, an emulsion wiili basir cupper sulpliaio 
^ many advantages over Olio made with s^mp. In tlie lirsl. 
it IS a fuugieido as well as an insoelieide, I’.u' il e.uitains all 
of Bordeaux mixture; soeomily, it is very inilkv, and 
ndency to separate from the liquid is mueli !es^. if the 
,'ilphatc taken is I'G grams to 1(^0 e.e, (tlie quant it v u-imI 
■ri!iar‘ Bordeaux mixture made with milk of Inneb .’to e.e, 
bir Distillate ’ (sp. gr. O'S.iS) makes with it aii emulsion 
neither sinks nor rises, and if (he "Solar nislillate ’ is 
.•d lo G c.c,, as it might he for wintn- use, or redueed to 
e. for summer use, tlie tendency to rise or to sink, rospeetividy, 
but small, the slightest agitatimi being sutlieioni to keep 
ciubions disseminated tliroiighout tin* liquid. With 
u\ mixture inail(> with lime-water, as reeoiiiiiiendr d in I ho 
:t eommiinieation (p. lllt)7)donly O'T gram of eoppor sulphate 
l()t) c.e. is mod, and I'l c.c. of “Solar I )i.-tillate will 
ids into an emulsion which will neillier sink nor ri--o, and 
' I'f a most convenient strength for general sinnmer u--e. 
i-s the facility ami certainty with which l!ios<^ emnisiuns 
made, they po.sscss the advantago nl Ix-ing much more per- 
than emulsions made witli siiap. \o single instance has vet 
"i in wliicli any one of them has de emnlsitietl spontaneoiisiv. 
hey ran he mixed with caustic soda ('J pm’ cent, being 
iy u-ed) to make a detergent winter wash, witlioul hcc-oniing 
'■eicd. ns in tlio case of soap emulsion^. 

Minexion with the use of soda with (!i(‘se, emulsions, one or 
must be menlioiicd. Cojipor hydr-.ixiih' wd! not. cinnlsifv 
. as the basic sulphate docs, and, altliougli causi ic. soda 
it - s the basic sulphate UhiO,SO ; when addeil in I lie proper 
■ -ns. excess of alkali converts it into the hydroxide, so tliat 
men be used for tlie preparation of a caustic copper oinub 
but. if the dl'uO,SO.. is precipitat ed by lime, and tluni 
> i. ilio excess of soda may bo added without producing anv 
oh- change; It is only after (ho lapse of a month or more 
; '•muL'ion made in this way will show any signs of the 
yi Clipper hydroxidiq and begin to bhu'keii. Tliis ditler- 
i '.-iiaviour, according to whicli alkali is used for the j>re- 
■‘•e naturally caused much perplexity, until the invest igat ion 
'■■mn; sulphates, detailed in a previous communication, had. 
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11 tliar j.r^cipitato with lime is not merely 4CuO>n _ 
(•..fhfvair; ! - ! sulphate with calcium sulphate. 

If ftnu'ui’ia! ppip^uiics are not required in the caustic- 
f.-iT'/ii'' ' iltjhat'- mav he s.nhstltutcd for the more expensive 

Till- t iiiiil-ifins wilh the iron salt liave certain , 
nr-'-- wiih the copper salt. The oil globules in t!.- 
-fiiai'-T oTo-iut (Ui'‘ third to one-fifth of the diameter) m; 
(oniilo'in c an* Niio'r liuikv. and separate from the excess t.t 
ifi'ii-.- dii'.vlv. .Menc-ovor, ferrous liydroxide, unlike 
liV'lriVi.jf. is )t-'f]f rajnihle of emulsifying, and hence 
i-ipit ;if i'.n v. ith lime m.-iy he dispensed with and the caU'' 
alniie he iH<'-d. A mueji I; jicr omulsioip, however, is obtaiiir-.i i; 

\r u-e'l as tlie jij-iM'ipitant, as in tlie case of copper. Wli. ; 

U'l-ih that I'-piiiieil for the precipitation, as w’ell as t!: 

‘J p' r eont,. rnav all he adiled to the iron sulphate at f-m . ' 
MnulMfsing v.iih ]>aranin. The basic ferrous sulphate, or ■ 
hvdj'ixi'ie, tie- ease may be, is, of course, partially ( 
and Hie i rnuhi-'n hecnnif-s nearly black. On keeping it in 
VI-- --!. li -i-ni' i nties (esj)ecia!ly if excess of lime is present : 
aliim-i e-l'iuilesn organic substances in the paraffin a[i; 
t^ dm-mg tie- fn tie (-ompnunds; on c.xposuro to air, it 1 
manee ri-d, fi-riMso ferric oxide being formed. Tliese chang' ■ 
appi-ar to atfeet the emulsification. 

(hie di-;nvh;H-k to Hie ('op]H'r emulsion is that it cann.-i ■ • 

]iafi-<l ill .( eum-fiit rated fm’in like a soap emulsion. The ]'< - 
ef ml pi'e-eiit mavbe imreasod, but not tliat of the C'l-i'". 
linic iiiu-t, he u-i il as the precipitant, and, if this is a.hi-d - 
.--tiime rif i-njiper sulphate, the preci[)itatcd basir- ^-h-, 

f 'r!i[> a ( "inpaet ma;'.' winch will not eniulsifv the oil i ■ • 
With li-ii oi' siiljdiate. liowc-ver, where soda can bt' m d . 
|'re<'ipit;nii . this diifu-ultv d'lcs not exist, and it is possild'- ' ; 
an ( imil'-im m' wliii-h lOO e.c. contain 60 c.o. of oil, tli:d i : 
Inn. - Hii’ Nir. ngHi go nerally required for spraying, ’fi;. 

I'f ill'll will'll i-.iu lie got into such a .strong emulsion, ir ’■•■ ■■ 
m.t lai'gi-, and, ci'iiM'ijumif ly. the emulsion is light, ami ri' - 
111 tlie >urf:ire vdu ii diluted, necessitating agitation din - ; ■ 
Smne I'l the e"|qKr eniiiUions were examined bv ana';.- - ' 

same \\-ay a-^ snap i niulsions. It wdll be sufficient to • ' 
rrsnhs with one of tlicm only, .and these are given in H - 
paiiving taldo and in Fig. tl. The mixture taken for eimd- 
i-.intained ‘Jo r.c, i,\ " ,!ar Distillate ' and 0*18 gran. : ' 

Hie lonn -d' sulphate, liiu o.c, Ihndion.s of the eni ih ' ; 
were analysed ihroughitui their mass after t-wenty-fru;' : 
d.iy>. and twelve weeks, tiie average ]n'oportions of go! :’i U- 
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3, 38 0 And 4^ 6 per cont., respectively. The eniul- 
. ines more concentrated as time elapses, and. at tiie same 
curve represent ill" its composition becomes llatter, 
■; in all cases there is a rapid fall in etuicenlration towards 
•' .!n (^f the column. The most marked foaturo, however, is 
: :i;ate arrangement of the emulsion into lavers of uniform 
.;;;on, which, although not visihlo as separate lavers to the 
■e made evident by the analysis, 8ueh an arrangrment has 
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h-'t')! noticed in the case of cinuhiniis with soap. As will 
• I'iom the table, the percentage of liasie sulpliah' in the, 
•: :j decreases from the top to tlie I)o(tom with (lie percentage 
;-.it not so rapidlv as the latter, so that (lie proporiittn of i(, 
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tl5‘' -j(i i!i< !- rii- fiijwiiwanls. It is noticeable, however, \': 
inf-jv-'i <■' 'HiaU; in spite of tlic differences in specific i;: 

.iS; .'it. .iii'i is very little separation of t!. 

and the union between them must, therefore. ' 
rilv (jiiini'ite eliaractor. 

Th*: y 'I fare (>f 

]t H ev;.b‘tit that emulsions with basic copper sulp]:v 
-tja 'lv -imilar in nature to those with soap, and are quip- . 
f)'ai; til'- qiia-i ciiuil-i'uvs willi lime. Many other substa:. 
ill a iii.iiHt' r -imilnr to basic copper sulphate, but few r.f •• 

• iti faff' nlv. The a< l!on, liowever, is not distinctive of bav 

.ih" 'U' 'Ui li as till' liasir sulphates of copper, iron aiM 

li u‘- whereas tliosi^ of zinc, aluminium and • . 

f'lnn qua 0 ''muldmis only; other substances when frcshlv | 
i.iieti })rliav.: Ill :i ;di[illarly arbitrary manner, calcium arser.,, 
inUMnec, fi.ifii, a c;o(id omulsion, whereas with barium sul|ih,-; 

• :-.un "1 fiiiu! uiii ,it ion are obtained. On the other hand. : 

n.-\i ui n emiilsiiiratinii and the nature of the mel.al : 

can b'' trai'od ; fnjqx-r liydri'ixide will not emulsify, ailh 
ba-ii- '.;ubihnt(‘ will, wlicreas both ferrous hydroxide and 
i'.-tinii'. 'iilj'liuti' are c'-'*'! cnaiilsifiers. >tor is tho nieo' 
i;. -. '-f tie- {O' cipit ate any ;^nide (o it.s omuls-ifyin^ pow. 
<'i|)ii;itod .aluininiuiii silicate, although very bulky, in 
('inid-irv. 11. pi* <lo(‘s grdalinous silica. Tlie colloidal conditi. n 
-u 1 p-t;im-<“, a]s<>, has no influence on the results, for paraffin 
eniiilufv in a dialvsod snliil iriii of silica. 

Tin' v:- w whiidi tiie winter was oventually led to ivh 'r’ 
ruiu! o;;<Mt iwii, was that it depended solely on tlio size nf ; 
(). ;< ■; r .iMiiutinc' the precipitate. 'When the oil is br.ilo n •; 
onali e!‘>bults by beiTig forced tlirougli tlio syringe. i 
c: 'bull.- I'nnl rlnuiivclves in tho presence of a number of v :v 
II. 'ip- niiiiu!.' s-lid particles, the latter will bo attract. d ■ 
r'.'tml.'.-; iml will form a coating or pellicle over tho y 
pr.'v- UMMg tlh tn from coming in contact and coalescing v.i'i 
lu-mlib.-ui -;, Wiieiiirr gravitation alone is sufhcicid. to acp- •: 
sin lt .i rc-ult, i»r whether other forces come into plav, mu.'‘ ■ 
f.u- nthiu's t.> d. ieniiiiio, but that (he S'plid particles do r . 
ki'i.'.dy r"Uiid the Ld'ilniU'S. tlirre can be no doubt, b’C ■ ■ 
bo soi'ii \indp r a p'lwcrfid microscope. With ba.' 
snijdiato (Ills is so. allhiPiigh the particles are so nearlvidt; . 
scipptc that (Ik-v caiuiol l)o resolved sullicienlly to adm t 
iwtimato lwlngiiiadea.s to their actual size; with basic iron ■ 
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still smaller, and quite invisilde, but thoiv a oration 
. , '1)0 globules is evident from tlio brown ring oneireliiig ihe 

Y y’hrv evidence that the globules niud. be (‘uveloped in some 
■ g is found in the fact, that these enuilsinns dti not, make llie 
:L.og vessel oily; indeed, this forms a vei'v gnod dislinelivt' 
.'.ween a true emulsion and a quasi-, or inquo-feet , emulsion. 
I cst- iiiav bo varied by dropping a little oi tlie {ojuid into 
of water; if iinonmisitied paranhi is proscou . the surface 

■ hquid becomes oily, but not ?o if the pa ratlin is prtwent as 
' ; emulsion. 

A' • niulsion on this view, however nuieh it is diluled willi water. 

- no de-eniulsitieat ion. win re.as wit h a quasi (Miiulsion, where 
. • O'ly have nil glohiiles onlanglod with liie gros.s pariii'Ies of a 

‘ j, it diould always be possible to separate the greater pail nf 
;i i,y adding cnongli water. This, as a matter of fact, is f.mnd 
:• !i:e case. It is also possible to remove the nil from a .snh- 

0 ,■ with ;vhicli it forms only a qiiasi-oniulsiim. l)v adding .anotlier 
' iueo with which it forms a true emulsion. Thus a qua.si- 

>n of lime and paraflin of a suitahlo strength will rise in a 
‘o tl'.e surface of water, but., if some sodium ar.''enat(' is added, 
"Oil .ar.senato is formed, and, as this is a true emulsilier, it forms 

• nKi-ei with the nil, and rises to the surfaer, whilst the lime. 

■ : v-d of the oil, sinks to the liottorn. 

N- 'In-r in the case of a true emnldon iim’ in tliat of a qiiasi- 
. ; ,ji does the nature of the menstruum appe.ar to liavi' anv 
' nn the einulsificat ion, so long as it. does not I'eaid. elicin- 
. V wiih the emulsifier or tlic oil; a variety of salts m.av Im 

■ ‘.■•.d ill water containing an emulsifier without atTccling tin* 

• n, heyniid making it in some cases (notaldv wlimi eaustu- 
hiS ]).'en added) more vi.sei(l, due, no' doubt, to an inereasr 

‘ . • • iVudent of friction. Kvoii strong mineral acids have no 
' m a case such as tliat of (day (some (davs will a(‘t, as emul 

- • vdiere tlic solid emulsifier is insoluble in acids. 

ugli emulsions and quasi-cmulsions are radically liiflerent in 
nainre, various sitiistanecs will yi(dd results showing everv 
• ■ gradation between ihe two, for llio .simple reason lliat .sub- 

• ' may consist of particles of every gradation (T magnituilc, 
•' .ill eiimigli to emulsify the oil glo]}ulos, and otliers loo largi; 

’ ro than form (|Uasi-cmulsions. In the same way, llien! i-> 
:: elation between a qu.asi-emulsion and tlic complete separa- 
■’ i 'he oil and water into inciopcnflenl layers, 

1 • p^iwor of emulsifying, not being an inherent properly of the 
"• S but simply depending on the size of its particles, it 
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f ?!i’U tiiis powf-r should be destroyed by ^ggregatir.r; 
tft;- H eaOiv be proved. The basic sulphates, . 

.1! . fi i!-, o b ?-i o'.'iy. ail of which form true emulsi . 
t . },(: <jiiif iiK'apable of rloing 50 after they have bee;: 

- v- r :'ri> !v t!i<-v may then be powdered. 

dzf of the globules in an emulsion seen/- • 
,i, !'• "II tho size of the particles of tlie emulsifier. 1 

ferrous sulphate are more minute than b, 
r .j)pM- oilplutf (‘, and the emulsion is decidedly finer, , 
.-.J nirkfl ba'!" .sulphate, both the particles and o 

at-'- "f about the -aiiie size as with the copper salt. ^ 
v.i'li r.idtiouiM and zinc basi(‘ sulphates the particles are gr -- 
t!i" ;^ui i- V'-rv coarse, bidng to a large extent onlv a / 
< W'li* i hfi , li ovcvcr, the chemical nature of the cr. ' 

!-: ;i!t-e< i !u r '.viih-iit (dlect on the results or n(t, and wlit-:!., ; 
MZ" of paitub:- ];■ tin* sole determining factor, it is iujo 

1., (|< fid" '.'.iib tfiiainiv, without a more extended scries of • 
ti--no;cd*-d bv b(||(>r eyesight and better microscopic ai-- . 
ili.in v,.'!-.- ilabio in llto ])resent case. It seems, hnwiv. ;• 
111" .it t i;i"l i'.n lu-tworti tile riil globules and the solid parlib , 

1.. . Mi:li'’:' tit I" iiHuiify somewhat the chemical behaviour ; 
l.ilt.f. The bane sulphate of copper precipitated by liit;-'. 
imit.-d with f'ccrss of caustic soda, will blacken after a b'v. 

1.', ill’,: I" til.' f-it in;',! imi of co])])(M' oxide, but, when cmn!>i:.. 
“''..i.ir I h i!! tins blackening does not commence near! v 

it rs ni-ii" rapiii when a lighting oil is used, this forming :i . 

' iiiuNi'Ui, ;ii!il much iiinic so if petrol is used, when the i ii. 
tioM I' \t'iy mijicifi'ct indeed. Similar evidence is (ihta". 
ni,ilx;n.'- . mu! - 1 : uh with the same oil, but using difTerent jir e r 
>•! It; that which c"iitains more oil will blacken nini-.- 
A!ial"e"U:. r.fiiHs are oblaiucd with ferrous sulphate, t he . 
tlm ".::u; cat . dim to ddlereut degrees of oxidation. 
af.Mniitig t-i ill;' liaturi' of the oil used. It is ])ossildc. h 
t iiai 01 ilu -' i.t'! - the retardation of the action of the- . 
b.-j-sic ^iiij hai.'. Ml’ tlic Dxhlation of the compounds present, : ■. 
due to a c(i! ii.;''a i action "f impurities in the oil. 

A t‘ iiii'i.i m-i s c\mi wliicli seem at first sight to iic" ;i:v 
\ i. \v t h.at I Ilf ['■iwa-r of emulsifying is conditioned by tin- • ’ 
the '"bd partich'<. Thus, precipitated sulphur, purple ■ ( 

aud let l ie ft I r'U'yaiiide, all of which are in an extreni-' •• ' 
suit divisi-.ii. will IS. I ciiiiibifv paraflin at all. The bch : . 
Miljdiur give- a clue to thi.-i result. 'When flowers oi 
I litii-oU"hly incorporated with water, are cliurued with parU' : 
latter abi-iraets llu' wlmle of the sulphur from the w’ator. : - 
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H i^'Toasy mixture, wiiidi sticks o])stiiiafcly tu tlic syiii)i:c. 

, . vessel, ^c., the paratlln evidently wotting the Mil{dmr 
V. ,iv which the water does not. A similar elTect is ohserved 

• ^ ase of purple of L'assius and ferric ft rrueyatiule : allhough 

. is not emiilsilicd at all, it alistraets tlie whole of tliese 

■ . s from the water, btx'omiiig iiiten^elv e>'lmneil hv them. 

• aviiig the water colon riess, just as il they disMdved in tlie 

: The view tiiorefore that einulsitieat k'U depends s.delv 

miuutenes.s of the solid partiele.s must he so far imuliheti as 
: ;/v enlv to sueh solids as are weticil mure easily hv water 
■, <a!, otherwise there is no emui.'itieat ion :u all. 

. . \|)!anation of eiiiulsiliealion here advanced would liaioilv he 
-..hle unless it could he applied cipially Iti eases wlieia' tliu 

■ ur is a liquid, and there seems to he hut. lillle dillieuliy in 
- for those liquid eimilsifiers are ;ill suhslauees wliieh, 

•• liio conditions obtaining, partly separate from tlu- solution. 

•. a id sufhcieiit solid partieles to form a pelliele over the ml 
, . Idquid emulsifiers are all disl iugiii.shed, so far a.s we 
hv a feeble aninity for water; in manv eases tlmv are, or 
• ,.:i. protein substances, wliich, as IhuMSilmi has sliown, form 
- f solid matter at any boundary bidweeii ihu solution ami 
V tluid, whether liquid or gaseoii.s. lii tUlier I’ast^s, the de]>osi- 
m' s.une particles of tlie solid wtmld rrsult from this solid 
: :!i'-o]uhte in (lie paranin. The water in the iiuiglihoiirlhioil 
, mii.tllin globule would lieeonu} impregmit ed wilh jiarallin, and 
; • oved .substance, having but a small alliiiily for water, would 
k:; ovn out of solution. Sululiuus of egg albumen, glue and 
'.viiuii covered witli a layer of jiarailiji, all form a slight o))a(|ue 
:it the junction of tlui two li<juids. In this ^^'ay, eaeh glohnle of 
ui 1 obtain f(jr itself the solid parlieles neeessai'v for its emulsi- 
.'i . i.'Ut the.se partieles would, no tluuld, often Ijo redisstdved, 

. ‘ • 'hers, in tiieir turn, would be deposited, ami, in (lie course of 
. s iUgus, ojiporiunii ie.s would (n'eur for the rnaluscmiee of mugh 

■ glolmles. This explains why emuhimis in soap will gmu-r- 
o -miiuisify spontaneously, if left long enough, whereas emiil- 

■■..ih a really insoluble emulsiller seCm to be {piilf? permanent. 

1 1 ill this wav b^' solid deposited m situ, an emiiLsioii in soap, 

• hsr suhsiaiiccs, would naturally be more finegrained, and the 
: ' would be moi'e closely packed, tlian in eases where a 
' y formed preci])italf? is tlie LUniilsiller, A l ise of leuitpera- 
: ■•n increase in the volatility of the oil used, would result in 
O'S .iutimi bec( 4 aing more punneateil with paraflin part ich-s. 
‘filing more of the dis.solvod soap, thus faeiiitat ing emnlsjJi- 
\\'itli soap, a rise of temperature does facilitate emulsiUca' 
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airi an iii< in the volatility of the oil sometimes li . . . 

With insoluble emul=itier?:, 1, 

, „ ,,,f raturo nor an increase in volatility j - 
,iun\^iir>iUuu, ir,<lv..'i. tlie latter materially hinders it ^ 

' 1 , . t'j the Jiioitj volatile oils bein;^ more inobil. . 

Wi-ih-r aiiV .- 'lublo inorganic substance exists ^vbich ■. 
.jOiO' l il in t h>; ^alJie way as does s>;ap, appears to 1 
. , fill ; i-, i, ccrlainlv prubable that any substance • 

I ;'..:iulln;v V, valid be jncapablc of emulsifying. Saturatct] .v 
.,f r.ii-iuni livdi'oxtdc and sulphalc, as well as of sucrose, v 
li'-wiJti. liavi- Ijccii tried, with negative results, 

Willi ^^ap, tile j;ai!'(de.s requisite for cniulsiiicat iou ai 
|,, ,vid' i in aii-ilnr way; for wlieu soft Soa]> is dissolvi-d i: v 
v.,it. r, t i V. le n a st ivng Mention of it is diluted, a ciiii.'; :- . 
amount of a v-o v loio deposit is obtained, and this is often 
ii luiiiulv :iale of division (hat it remains suspended in Ihr ^ , 
I-c v-iok'. Tils- i'paiallon of tliis precipitate on dilution, an; 

I e.li-obilioii or i-oiKS-iitiation, ex[>lains a fact previou.'ly * 
f|'. 'joj-n wlneii otlierwise ^vould present considerable dii:: • 
nan.elv, that /'V ( aidi propoiiioii of parallin and water Ihua:; . 
of '.oiji mvi"->.ii'y for emnUiiicatiuu imnW not only be in i-\ 
a M ilaiii minimum, but al.vj must not be in excess of a i w 
jii.iMiiium. ddm exi.deime of the siqierior limit is explained • 
(•tlOl!^l;i^ .at loll ({( [lends to any large extent on the prosema- ; 
|iaM:r]i .> ]u ( (Uiiitated bv dilution, for the tendeney to depo.-;: 
|i.itlud* ^ woiihi be less in sliviiger than in weaker soap sohn. . 

(ll sli'iuhl he mentioned, however, tliat a su])crior limit (h i' ; 
•I-. Ill to eM.-t in tlic lase of all soa[is. This is not surpri.'m;. ; 

. '.i]!-. wry largely in eoinposit uiu, even when tlicy arc of t;.- 
bland, ami from the same tactijiv, and Ihev dilfer cunsidii'au 


tin ir bi [ia\ jour ..>u dihuion.) 

'I'h ii ilr.' format mil id' a pclliolo of solid particle.s ovi-r b 
gl 'bubs alioiai.' an ex|ilaiiatiori of emulsification, is, as h,i' 
m- nti'.ned, tlic cotudiismn to which Dr. Kamsden also wa,-- h. • 
till- view ill. it -m h a jielliele e.xists ill tile case of the (d! 
in milk wa - advo( ;ito.l huio ivjn. St; far as call be seen, ti 
:o-. Ill-, t" iiai iiioiiiM- with all the observed facts. 


Ilr Ji‘1 1 .‘fU r iff' Var)r>H^ Siih^liUin s, 

[l would he tedmu.s ami uiquvlitable to describe al i>, i...'- 
biliaviour ul the many subsUmccs which liavc been exan : 
regards lludr emul.^ilying [jower.s; but they may 1 o. iv 
cuuuicrated, classing them roughly into those which m- 
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. ; those which give imperfect onmlsioiis or qiiasi eiimlsioits, 

. . .c \vhicb do not seein to cinuUifv at all. lii some cases. 

. . it is rather dillicnlt to. deeido in uliieli class to place a 
; .r hubstance, and. in others, the method of pi'e])ai'ation 
. bolnavioiir of the substance in que^tiMn. 

/.'r.'f//s(/fVrs. — Amongst solulde, or ]iariiallv soluble, sub- 
. il soap seems to be tlie liost ; dir«M>lve!l starch, milk and 
oood, although the latter foians a tloeeulent. .a ml not a 
_ . uailsion, ami milk gives rise to solid elols: gluo emuisiiii-s 
lv..(does cggalbumen. luit the emulsion with the laitiT is 
ji'.iliv. owing’ to eiK'losed air bubbles; saponin and qiiillai.i 
.. C'^'-'d emulsions wlieii (lie propoKioii of oil juvseiii is imt 

_-l insoluble emulsiiieis. the basic sulphati’ of iron is tiir 
1 o WLd by those of co])[>er aud iiiekid: the basic siilpiiatcs 
,o;d aluminium generally give good emulsions at lirst, but 
, o; :,ii uf the particle seems to occur, and causes jeutial de^ 
-.ui^'n. Ferrous hydroxide and (he higher oxides of iron 
.iivdr are good. The precipitate obtained Ijy adding sodium 
...o, to copper sulphate is a very good eiuul.'^iller. s<> are c.aleium 
ami calcium arsenate wiieii 111 si jireeijiltated, but, the 
' 111 become ciyslalliiie, and de emul.^illcatit.iii follows; 
0'-.:iate, freshly precipitated, is g<H>d, and zinc (cxychloride, 
I'liloi’idCj is fair, although the omulsiuu with it is lloceiileiit ; 
:.!• clavs (unheatod), siuli as Oxford clay, give good emub 
;.:.t they, naturally, contain many gross pari ielcs w hich sink 
:• b'dtom nneinulsllicd ; ferrous hydrosulphide givies a good 
. ;i if the proportion of oil }n'esenl is .small. 

tjr jtroil itrifnj f’drlinl 
Lillie, .'‘iliea, aiiiiuina, plastia- ot I’aiis and many line 
i- v.'luch liave been dried; also the following preeijdfaled 
- when ill the liquids from which they have been jiiao 
i basic cadmium sulphate, magnesium li vtlr'>.\idc, ceipper 
O', the basic sulphates of zinc and aluminium, stannous 
. :: :c. ]iur])le uf Cassius, lead arsenate paste (a commercial 
fur insectieiflal )iurposes), some clays aud brick earllis, 

: ' y-iis-suiphide. ferrous liyi]ru.sulpliide (unless t lie jii'oportion 

• !, 1 - very low), and precipitated soda !:oap, 

^h(iuui[i litlh or no J’uU'cr of Kniuhijijintj. — Frecipi- 
. i chloride, lead sulphate, barium sulpliate, iienlral silica 
Miljduir precipitated by adding acid to sodium thio- 
■ ‘h'Wtis <jf sulphur and dried Faris-gieen (in both of 

• ' ■■ tiio powders seem to absorli the oil, forming a sticky 
■--'ii adheres to the syringe and containing ves.'sel in an obbti- 
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an alo.hulic Bolutiun of resin precipitated - . 
f.Vi ,ii. f. no ..iiiii!'-, ft'iTic ferrocyanide, and purple of 
»i.,. } y:s'> < a'*'--’ precipitate is carried up by the oil in 

,|ii i-if '■'•lour :t st r* ni^dy ) ; and, lastly, any coar.v. ; 
; .... r cspccnilly wIil-u present in small proponion.v 

Summary. 

W’Im n p.'uaiiln oil is churjied up with a solution of sol’* 
.■tiiul.'ioii i^ foi'iiird whicli rises to the surface and 

h-} fM r'l ]f:;r cent, by volume of oil. Emulsions . ■ 

.1 , noh ii ,is b'J pi.'i- c' tit. can, however, be obtained, and : , 
Oid as to bo aliJio.sl sulid. The character of the oil ■. 
,,,u(li ill" i* .-.ults ncitlior does the extent of the clus:: 

ili<; pr'.]r"it:-'n "f o.ap, so long as this proportion is with,:, 
limit... 

Th" ariiouiit of oil in an emulsion whicli has arrived at .. 
HjMililriain d^cMM-f'- soinewhat from the top downward.-. . 

1- of|. n a trndemy to arrange itsedf in layers of appi 

111! ll' Il'lli (■' Mllp' f.Sl t ]f;U. 

S<.Iuli"ji-, (U' dlliL'r organic substances, such as glue, ll 
a lljiiini'ii, saponin, act as emulsifiers for ]j;o ^ 
All tlh o- ( inuL'idiio will often spontaneimsly become de • ; 
ami I ills ocelli.- at uiicc if Uio emulslller is destroyed; for' 
ji all III id or aiiv .sodiiiin salt i.s added to an emulsion 
ll' clr -ivl' >. a:, .such, seem lo have no dc'emiilsifyiiig ad. ; 
aodilii'ii of un«-inul.dl:ed paraliin to an emulsion will _ 
ih oiriuldfv th-' whole. 

oil pluhiiles in an emulsion are probably prevds 
c-.i:--.i:ig hy heing cnvL’lo[)ed in a pellicle consisting - f 
■ f .'Id much more minute tlian the globules theiii^..,' 
S'did |i.iit;c!c.- v.ouhl le derived from the solution, v. ii. 

1 .1 . cuiiain,. a siihstance with but little afllnity for v 
Hi "hthh; 111 piialliii, it being, therefore, precipitated in 
houili'H'd o] tiiv jiarallln globules. 

A pp.irmiuv, .'i jUfeiidtale consisting of any insolub!.- ■ 
wliii-!! is wvii. d iiiore (asily by water than by oil. if in a .-u:. 
l;m‘;;!ate of dividnii. will eipuilly aeL as an emulsiSier, a;: i 
(Mm'S it is p'S^Mlile under a microscojio to see the cuatn.;: ' 
pidiei<‘- wiue'h (‘iivelop the oil globules. Emulsions n. . ■ 
an insoluble eiiuilsiiier are in every respect similar to t:. 
wuh .Soil]!. Ae,, t’Xi' pi ihat t hoy never seem to de ems 
taneousiy . spontaiiL-: iid de oimilsiiicatiou being, no d"U 
the J;u.t that iho ^obd panicles, as in the case of soa}'. 
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, ' ; . :uul are continually vedissolvoil ami reprivipiiatotl, 

opportunities for the coalesceni'e of the oil i^lobules. 
r , ,i-ie sulphates of iron aiul copper are amongst those suh- 
. '.vhicli give excellent emulsions. They may bo foniKHl by 
or lime-water, to the normal sulphates, atul then the 
: wlu’ii the sliglitest churning, or even shaking of the mix- 

; . iue<:*s emulsilication. Besides the ease ^f nianufaetnre, 

• .. absence of spontaneous do-eniulsiticatinn, liiest' emulsions 
.. [he advantage of not being decoinposeHl by the addition of 

. da. as are emulsions with soap, and caustic soda is retpiiretl 
■; : emulsion is used as a winter wash for trees, Wlien the 
. silt is used, the emulsion possesses all the fungieidal pro- 

■ . , i Bordeaux mixture. 

nlher precipitated substances act as emulsihers, but tins 
:'v is destroyed as soon as tliey have been drif^l, or have by 
means been deprived t)f their line graiiKal stnielure. 

•». which are not snfhcienily line grained to emulsify will, 
.:;v< ases, wlicii present in considerable pmportions. form quasi- 
, ^ ho In these, tlie particles of oil are merely oidatiglcd witii 
T::i!iu'lcs of solid, and may be separated from them by sneli 
■ rucaiis as dilution with water. Lime is an instance of a 

• i! ■■ wliicli forms a quasi-enuibsion which can bo used for 

■ ■ ; purposes. Otlier subslaiiccs, including many recently- 

i I'rccipitates, and, probably, all crystalline solid.s, seem to bo 
,• i'L- uf forming even quasi-emulsions. 


\! 'V[I — 'fln> El<xiroli/(ic J^reparafon^ of ])isnlphuh\<. 
/ ' ' /. DiharJjl Disulphide and Diefliijl Disnlpjade. 
by Thom. AS Slatkr Price and Dorn; las Fr.axk Twiss. 

i : O'iiriiitiary note (Proc., 1906, 22, 2G0), wo have .shown lliat the 
rily'i.-^ of .a .solution of sodium benzyl tliio.sulphato yieid.s dibenzyl 
' Tho electroly.sis wa.s cairied out in a beakor, tlio catbodo 

of a sheet uf platimim foil lying close to the side.s of the 
tiie anode being a piece of stout platinum wire. Thi.s 
, ; u.c.u* wa.'i used because it was thought that the electrolysis would 
' ' c q. take place in a similar miuitier to tliat of sodium acetate, a 
■ iri't-Lt density at the anode being necessary : 

2CIl3-CO^ C^II,4-2C02. 

2 CVf,*CIIyH*S 03 (0,UyCif,)„S, + 2803. 

X'L ' “ (j S 
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WhMi .'I pur6 aqucuns «olution of sodium benzyl thiosulj b 
u-4 •!, tho f-olid dibenzyl disulphide obtained was contamina' 
i|ii,tt>lity fif a [pungeiit oil, which, from its behaviour toward - 
War beii/-yl iiiercafrtan. The formation of the latter was jiroi 
t«i tlx: decomposition of some of the complex Ibiosulphai* 
f*;riac<j duriiig the elecliolysis. The addition of sodium hi, 
nr ciirbtji a’e, in <pi;uitity sutlicient to neutralise any acid 
completely prevented the foniiatiou of any mercaptan, and 
[■ro<luct was then a wliite solid, which investigation prov. 
dil.cfizyl disnlpliide. t/onsequently, in all later electrolysos. 
v.iIeiiT wei^dit of sodiujii carbonate was added to the coniyi 
."idpiiate tak(:n. 

All the e;irller ( xpci iinents were carried out in. the ;■ 
dcM-rilrt-d, that i-, in an undivided ccdl, and the results wci- 
yii Id.s amoniitin;,^ to cveri Sf) [ter cent, of the theory (calculan 
thipisu![i)mlf ntinpouiiti taken) hein^' obtained, that it w:i^ 
that the aclidti was exactly as had been anticipated. Ho\' 
pbiciii;: the tliiuMil[)hato compound in the anode chamber of ; 
(u!!, il w:is fuiind tliat no disulphide was formed, whereas on 
out tlx* (Icct roly sis with the thiosulphate compound in the call, 
piutiiicnt, the usual yi(dd of the disulphide was obtained, i 1 
linn of tlm disulpliide is tinis due to reduction at the cathode, i: 
Milphitc ions Itcin^' [uoduced at tho same time acconlin..- 
(Mjiiatiou : 

2(’JI,;('!h;S'SO; + 21I — > (CjjH^*CH2).^S2 + 2IIl<n 


(hi(‘ wouhl lie inclined to sujipose that the product of icdi' 
tbccathodi' would he the mercaptan, since it is usually stated tb 
pliidi ale very readily reduced, but in none of tho experinn i, 
platinum oh-cii'iHlos and an equivalent quantity of sodium r. 
were iiMd has any mercajitan, as indicated by the o<:- . 
fornix'l. This has also been tlie case in a few experiment' 
lead eatlcidc, at wliicli tducti'ocliemical reductions generally u 
liUK h iiime readily lluin with platinum electrodes, has b,- 
Hcltler and Hernoulli [XtiL^ch, EleJclrochetn., 1907, 13, -'■) 
fumxl that (lie rcilucliun of p-tolueiiesiilphonyl chloride ‘ ■ 
mereaptiui takes place quantitatively when lead cathodes an 
cui rent density arc used j electrodes of nickel or jdalinum 
givmsuch guu<l results. 

In tim present (a.'c, it seems as if the C,dIr,*CH 2 ’S* re-sidu-', 
foi'med wtmu (lie link between the two sulphur atoms in ti.- 
bcii/.yl Ihiosulpbate is broken, coinhines with another sm :; 
before reduction to the mercajitan can take place. Th ' 
residues will unite in this manner was .shown by Ihinge k!>'.i 
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3 \ who prepared disulphides (ethyl, amyl, and phenyl) by 

, 1 ,^, li.H'trolysis of alcoholic solutions of the sodium inercaptans. Tlie 
5 .u';-, 'iide5 were formed at the anode. 

her experiments to iiiui out the conditions nccessarv to obtain 
. 1 ,. results showed that, wlien the pure sodium benzyl thiosulfdiatc 
.<1, there is no great advantage in having the anode and c.ilhode 
!; vii-irate compartments, so that the apj>;\i‘atns mpilred is very 
; 0 . Also, the yield of disulphide is improved by using a 
t., ’itrateil solution, a low current density nt the cathode, and a 
•..i; ; . i:iture of 60 — 70\ As will bo seen from the tlgiiros given in 
.y ,;^j.eriniental part, the lower the current density at the cathode 
■i 0 h, :ter is the yield of disulphide, but, since witli very low current 
t, tho time necessary for electrolysis is unduly prolonged, it is 

< . l iojit to use a current density of about 1 ampere per sij. dcm., 
.■ i ',1 more than tho theoretical current. Tlie <‘onditions for tlie 
,’m ih'b -is may be summarised as follows. For tlie electrolysis of 
lilt lenzyl thiosulphate, a concentrated aipieous solution (5 grams 
i" r of water) is used in which an equivalent quantity of sodium 
u ‘ li.ite (d'lG grams) has been dissolved. Tlie mixture i.s warmed to 
7't and 50 per cent, more than the theoretical current (tiieory 
ampere-hour) is passed, using a cathode current density of 
: ; n'Miiaitely 1 ampere per s<j. dein. The disulpliiilo is collected 
a.i rui-ystallised once from alcoliol, a pure product being thmi 

. '.'aua-!. 

ihtOtul dimlph'ide may be prepared in a similar manner fiom sodium 
thiosulphate, but, being a litpiid, it is extracted with etlier and 
; by di.stillatiou. 

''::.LV the isolation of the pure sodium benzyl tliio.sulphate is a 
\vli;it tedious process, experiments wero next cau ied out to find 
•b . i|;. r the niixturo obtained by lieating together the alcoholie 
ti (if benzyl cbloride and aqueous sodium tluosiilphato could be 
electrolysed with good results. Since tho mixture contains 
CM chloride together with sodium benzyl ihio.-^ulphato, it was 
' ' -ny to use a divided cell for the electrolysis, otherwise tho 
■ liberated at the anode miglit enter into reaction with other 
• .'• '’.inf Ch in solution; tlio anode solution was .sodium carbonate. Tim 
’ • Mere quite satisfactory, a yield of more than 80 [por cent, being 
'lU;..!, e.specially when tho solution was kept well stirred by 
: 'Mi 'U.s rotation of tlie cathode. 

! 'hyi plisulphide may be also }>reparcd by tbc electrolysis of the 
' 'detained from the interaction of ethyl iodide and sodium 
• ' ‘ : hate. A yield of about 50 per cent, was obtained. Only one 
‘ • ’ T-'-riinent was carried out, a rotating cathode being used, and 
■■ abiiun,^ necessary for obtaining a good yield were not further 

0 H 2 
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It is noteworthy that, although iu this ca^- V, 
i' a li-j'iid and remains in solution (w'hich contains a 
t<» ( xtont, thei o does not seem to be any appreciable format: 

iii^rcaj Ltii. Tilt* disulphide, as it is produced, remains disti; 

tlie liquid in the form of fine drops, owing to the ac; • 
ih,. rof.itiiii.' r:itliodc, hut it 4loes not seem to be reduced, w- ;.. , 
y, o,! HUiCrulphoiiyl cliloi ide is reduced to the mercaptan under - . 

(•. .tjilMOt;S. 

AL pio'ent, no fuithej' experiments have been carried out ^ 
in,.). I wh it conditions disulphides may Ije reduced to mercapr;.;.,, . 
ue li ive c-jiitincd our attention to the formation of disulphides. |- 
j, - lido that furtlier investigations on the velocity of redurt: : 

v.liota h.-n/.vl thio^ulpliate under known cathodo potentials in ly y 
(m intuiotiiig rt suits. 

Tho fdi Illation of <ii.>ul[)liides by electrolysis throws light i h •; 
(•uiiAitutioii of tliiosulphate.s. Uuntc in Ids original conimur,:,^' ■ 
on .^od^um ethyl thiosulphate (/ier., 1874, 7, 616) [minted out thi:*... 
turiiialion of elliyl mercaptan liy tho decoinpositioa of sodium t- : .. 
thio-ul[>ha(e hy acids was in agreement with the formula : 

NaONSOyS-aii^, 


fnuti which it follow.s tliat the formula of sodium thiosulphate i' 
NaO'fSO.ySNa. 

Tlii-i is aUo su[i|s>rted liy the results of tho electrolytic reduction : 
-ait, .^iiire il i.-; dillii uit to imagine how a disulphide could re>ii't U 
the chat roly lie reduction of a compound having tho formula : 


wliieli 


S ^ (j^ONa 


O-CML 


dciluced from the alternative formula 




’S< 


()N:I 

ON.t 


vodmili thi(i>ulpliate. (Jutmaim 1905, 38, 1728 and ilJi' 

39, hui! ; 1907, 40, 56 U), from a study of the action of »-i ; . 
arsenite ( ind [lotavsinm cyanide) on tri- and tetra-thionates, aniv.- .i 
the r.Hielu^ion that tlu- foimula for sodium thiosulphate is 




'8(0Xa),, 


His rea'ons lire follows. Wiien sodium tetratliionate re:ii !s 
.•'(nliunj arsenite in alkaline solutions, the reaction takes place ace i l t 
to the equation : 


Na.,S,{ 1. T 3Xa _A.vO i- 2Xa0H - 

2Xa^AsSO,^ + Xa3AbO^+2Xa,/'^ -H. 

or S.O- 2S + 0 + 2S0,; 

two nudecules of monosul[dmxyarsonate, one of arsenate, aiii 
of su][ddto iieing funned, According to Gntmaun, thi:' < 
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(P by MendeU^efE’s formula for tetr;Uhionatp, namelv, 

VAO-SO/s^’S'iSOo'ONa, which is derived fmm the formula : 

0.,S(0Na)(SNa) 

/ j. .rdium thiosulphate. If, however, tliiosulphato is ^nven tlie 
. ,ric form ^^S(OXa) 2 , the formula for totratluoirUc would 

derivative of ['orsuh 

{ '. o a: acid. The above reaction could tlieu be expluinod. thus : 






0 > s - 0'^<0 


+ (.) I 2 S, 


, -ponding with 
^0 0 ^ 


Sodium jlyro^ulJlllitt■. 


N.di 


'^0 




OXa 


XaOv 


^ .1) 0 , , OXa 


Q- -0 

Sodium pyrnsiilpliato, 


l i,- formula Q^S(OXa),_, is, however, not in aeioidance with our 


- id-, and, moreover, it wouhl lead to the fornuila ()S(()Xa)., for 
- d: nil sulphite, instead of the generally accepted foiiimla : 
Xa-SO./OXa, 

T1;C authors are, however, of the opinion that (Jutmann’s resultscan 
■- vXjdaincd by Meudelceff’s formula for sodium tetrathioiiate,'*^ 
Ad.ii'.mgli nob explicitly staled, (Jutinann's contention seems to he, iliat 
two residues, *S 02 * 0 Na, which, according to Alondoh etf’s formula 
V uid be left after the withdrawal of tw*o attuus of sulphur from a 
of tetrathionate, sliould unite with tlie formation of a 
'I'.culc of dithionate ; tho dithioriato would not tiicn give arsenate 
M. i sul[dute, since dithionates have no action on arsenites. 

Now, Friossner has shown [Zeitsch. Ekklruchein., 11)01, 10, 2 hf)) 
'i it dithionate is formed at the anode wlien neutral or alkaline 
' iur:nii> of sodium sulphite are eledrolysed, and that the p]‘occ>s is 
n'; r.a. nted by the equation 2 SO 3 " + 0 + il.d) = 4 2011 ', and not 

'U-- expression 280^^ " + 20 — ^ ; that is to say, sulphite ions 

• ^ :.ot condense directly with the formation of ditliioiiate ions, 

Ir.H reversal of the first equation would give the two sulphite ions 
’^1 *lie <tGe atom of oxygen necessary for the formation of arsenatc! ; 
•« j iiV Iroxyl ions (that is, 2Xa01l) being used uji at tho same tiino 
i'oim] by Gubmiinn’s results. Dithionatos, however, are not 
:;.:-'Sed hy boiling with alkalis, so that the e<iuation does }iot seem 
o:vci>ible ; but in the decomposition of tetrathionate, after the 


‘'ornalive forniula of iJ'd.iw, namidy, Na{)'.SOyS’()',S()ySN'a, lia- lujt 
*-■ :i!ii Vjiisidrratioli, siii'-f' li.is .slmwii {Z> ‘dr~<‘h. phijsikiO. 

19 . >'7 that it does not accord with tliu uxicrimcuf, il i'.vfs ii'culy so w< !l ,i : 
■ M-'-h/lceif, 
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tw<» H,il|.[nir afoms are removed, the two residues, •S 02 - 0 Na, won.-i • • 
n.mhOie to fnrii\ dithionate (see above), and would in all probin 
iKu-t aeconlMi;' to tlm equation : 

2 sn/()Na-^ 2 NaOH:= 2 Na 2803 + H/) + 0 , . . . {A) 
in i<alifvthe rev(Tse of the above equation. Tliis ■ •. 

- tirco [ijol.abiy <‘\plairiri why two molecules of sodium bya; 
iji* ri(T(--;^irv in ( Ititmanii’s equation, 

A Hiiiilar o-vplanation will hold for the action of potassium . ■ , 

oh -odiufii tetralluonate. Gutraann found that the reacti-.; -.v,, 
d by the etjuation : 

N;i ,Sjt L f 2 KGN 2Naf )ll ^ 2KCNS + Na^SO^ + Na^SOg T H u 
Ih tlie free atom of oxygen shown in the equati' ; 

(rvniiM s Olio of till* molecules of sodium sul[ihite to sodium sulj'ii ■ 
(iutmann further found that sodium trithionato acts on ' 
;ii,«eoite in iilKalinn solution according to the eriuation : 

Na S,(K f 2N:i.,As( l_, + 2XaGH - 

2 Nha,,S 03 + Na^AsSOj + Na^Ast 1 i 

or 8 /)^ = 2802 + S + 0 . 

This also is in aceordanco with the formula : XaO’SO^’S’Sn -■ ‘V 
ini' Midtum li illiiouate. 

d'lie lati'-.t [luhlislied results of Guimann (Be)'., 1007, 40 , 3'd ; 

I he u'lion of alkalis on .sodium tetratiiionato are explained equ i : . . 
well hy Mendeh-eft’s formula as by that put forward by Gutmiinr, 


H.VI’EKIMKNTAL, 

EJ-rirol ifsU of VuT& Sn>l\u)ii litnzyl Thiosidphale . — In those 
iiH ui>. tlie curreMt was registered by an ammeter and was maihv.j - 
(■ .ii-i-ioL bv means of a variable resistance in the circuit ; tii- i 
run i-nt- j'a'>od was measured by a copper coulometer. The 
w;i> stirr. d from time to time during the electrolysis, and an un ic,.;- . 

ri‘ll was UM‘il. 

The following table .•'bows the improved yield obtained by tla* -n; aa 
of sodium .‘hi'tiunato or lucarboriato. In the first experiment, 'i.- ; 
solution of ili‘‘ .'ubstance was electrolysed, whilst in the siv-ui 
third, nqiiivaloiit ipiantitios of sodium carbonate and bicarbomt'o ^o. 
io>|M>ot.ivi‘ly added. Five grams of sodium benzyl thiosul[i!KC. ‘ ‘ ^ 
used in each c;\-e, and the volume of the solution was 5U * 
ctnri'ht. is given in terms of that theoretically required : ; 

complete reduction of the substance, and the yields are ex ['i ■ 

|H‘rcentagos of tlioso theoretically expected from the 
substance taken. Tlic yield.s were obtained by filtering ti'*' ' 

disulphidi* into a Gooch crucible, washing well with water, ur t 
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. ro constant weight in a vacuniii dosiecator. T'ho ciiulo 
■ ; lo was practically pure, the melting point scarcely altering on 
. ■y- lili.-ation. Ihe current density (CM).) is expressed in ampereji 
ln\. 


aro'iit, [tor ocuf. 

c.n. 

Vii'M, {u r ciMit, 

107Ti 

1 27 


lOfi‘5 

1-27 

u\-\ 

97*1 1 

i'2r 

(il \S, 


, iVtlowing table shows the effect of variation of (1) the conoeutra- 
. ;lio solution, (2) the temperature, (3) tiio current density at 
i'i.edc. In cacli ease, 5 grams of tlio thiosulpliateeomponn^l were 
, ,a:d the equivalent quantity of sodium carbonato added. 


('line Ilf,* 


Vulinno 


Viel.l, 


jtor cent. 

(M). 

i>r s.iliitiiui. 

T'-nip. 

|..'r cent. 


107 '2 

1'27 


l.'O 

1C?\S 


10(i'5 

1-27 

hO ,V’ 

ir. 

(il-l 


'.hvi 

1-27 

1<'0 

Ic 

42-7 


107 fJ 

1*27 

2mi) ,, 

l.'l 

11-0 


102-7 

1-27 

fill ,, 

Til 



10;V2 

1-27 

•'0 ,, 

70 

si-i; 


100-4 

2-r.j 

‘•0 ,, 

l.'i 

ti; :5 


llSl 

lMi-0 

T'O ,, 

1.^ 

l.s-o 


the aiiiiiiiiiL (ifciinciit lasscd w,is 1'’0 

l"'i' 

, Ufitvidiii;; t 

!) tlj.l 

g, hut, .silicfi 

tlu) re.si> 

l.iiico in thi^ cih ult 

!::is Iti ti[‘ 

:il(<'[cd IViim 

fillet 

r to keep the 

eunent 

i“(Ui.s!:iiil , t li<‘ (’iU 0‘ 

I't mnid" 

r nf .mipi-lf 1 

linlll.-L 


frnm the fXMiini l- r nadiii;^^ tut .uily IVniu th'* cDiilniiicti.T, 

l.'.j ‘ thmmU 1 to 4 show that ati increase in the concentration 
the yield, wliilst a comparison of 2, 5, and G shows thu 
' ill effect of a liiglier temperature. 'I'lie difference in the yield 
...jciimmls 5 and 6 is due to tlie fact that the beaker in tlio 
: ■'X[itn'iinent was covered with a clock glass, tliii.s preventing tho 
i': e.ition of disulphide xvliich took place in experiment 5 with an 
. • i> : I rier. 

i ■ ! ■ niiu-nts 2, 7, and 8 show clearly that a low current density is 
e. .Mo to the production of the disulphide. This is wiiat miglitlxi 

■ i. diice with a high current density a largo amount of 
. ; -••n would escape, without exerting its reducing action on the 

i'i' *; •Itiosulphate. 

'U'icr to inve.stigate inoro thoroughly tlie effect of current 
’ ‘ he actual amount of hydrogen liberated :it the cathode was 
: h and compared with the iimouut of hydrogen Ulcerated from a 

■ ■ 't'-i' (nickel electrodes in a solution of sodium liydi oxide) in .series 

(‘lectrolytic cell, in the.-iG e.xperiiuents, it was, of course, 
to use a divided cell, each cathode being contained in 
‘ ‘ ; Tim apparatus \ised was similar to that dc.scribed by 
"f' o.d Schellhaas {Zeitsch. Ekkirocheui.y 1007, 13, 257). 
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An ab.ritr^ct of the results obtained is given in the followiu^- Vi 
The solutions contained one gi'am of sodium benzyl thiosulpbi-, 
one c<|uivHlent of sodium carbonate in 40 c.c. The times giv. 
cxpr(*.->-'ed in fiercentage.s of the theoretical time necessary for c r, 
reduction. Tlie “per cent, H” signifies the percentage of 1, ;. ... 
u.'L‘d in reduction. 


(M) 

boo. 

C.D. 

= 0-655. ; 

C.D. 

riri.-, 1 

IVr c< nt, H, 

Time. 

Pprcfiit. H. 

Time. 

7 7 


15 ‘4 

57-8 

1'4 

00 ' 

3'- '6 

46-1 

43-7 

11-2 

f.'i ' 

5 b ! ; 

7ib9 

43-7 

107 

70 

;-,7-7 

lOO'O 

40'1 

28-1 

1 *'l 

3! -7 

lO/J 8 

30 -7 

1 36-5 

cii 

•01 

161-5 

23-7 

' 44-9 

O'. 'J 

lo-u 

102-3 

13 -.5 

1 53-4 


loi 

223 2 

13 -2 

1 ObS 


A lower c'uirent <lensity thus increases the percentage of l.y h , 
used in rediictio!i. Of the following tables, the first shows tin ■ 
cathode givo.s .sliglitly better results than one of platinum, the > , 

of .‘■ohition being tlio same as above. The second table show- { . 
iiicif«a .'‘0 in concentration of the solution also gives better i - 
the solution contained 4 grams of sodium benzyl thiosulphate a:, i ■ 
e<jui valent ([uanfity of sodium carbonate in 40 c.c. of water. 

( .1). -Oi Ja. I C.D.=.0-0S5. 

Titiip. IVr . • 

1-9 VI 

9 a; ><■ ; 

]7‘4 :: : 

‘Jai 7-j- 

;Vi-8 (>•: 

40 -.n e, u; 

4S-3 
00 0 

d'tio crude di.^ull)hide obtained with the lead cathode w'as suu;- '' , : 
discoloured, but oiio recrystalli.sation from alcohol gave tie* : ■ 
product. tUlu-r e.xj'eriiueuts showed that the addition of ;» ic. -‘ 
excess (if Notlium carbonate (for example, 5 equivalents) ict^l .> 
tarding efi'eci on the reduction. 

A few experiments liave been made in which the electrolyte ■-v- 
vigorou>ly stirred (the cathode was stationary). The result' luV' 
the followir.g table show that the percentage of iiydrogen cun'ua.' . 
reduction decreases slowly at first, since the effect of stiis::. 
continu!>usly to supply fresh portions of the electrolyte to th- ■' "■ - 
but after a time, when most of the compound has been red;;'-'' 
peivonfage of Iiydrogen used falls rapidly. Only one set of ii ' ' 
given, since indication.^ have been obtained that tlie previe e 
meet of the catliode (platinum) must lie taken into account, and ' • 


Tlhi''. per L’put, H. 


r 1 1 00 0 

O' mo-o 

1*'’:; >'^■7 



C'i'l 
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h.ivf not investigated this. The sol lU ion contained one gram of 
j a’.n benxyl^thiosulpliato and one ixpiivaleut of sodinin carhoiiute in 


Per cent, H. 

Tinir, Pen out. 

:to-9 

30 -O 

:tsq 

lU-2 ghO 

d'.i'l 

’3ora> l:M 

;U'0 

Ull'd S’) 

34 ll 

•JoO'o 


y\::troh/sis u'ithottt Isolating ih( So'Jhim Thiosnlj-lmU'. 

pointed out in tlie introduction, it was necessary to use a divided 
In the first experiments, the elct'trodes wore stationary, Tlie 
.] of proeodure was as follows. Five grams of heiinl nidoride 
i of 90 percent, alcoliol were added to a solution of \'l grams 
, !i ii!i thiosulphate in 20 c.e. of water, and tlie mixture lioated on 
w:nei-ljath under a roilux condenser for one to one and a half 
When cold, tw'o equivalents of sodium carlxm.ato * (11-5 
dissolved in 30 c.c. of water were added, and the solution w.is 
. !.d from the turbidity which formed, 'rhe liquid was then eleclro- 
. 1, ndng a platinum cathode, t lie anode, eitlicu' of nickel or phitinum, 
: : ^ la iosed in a porous pot or in a [nircliment tube which (‘ontained 
1 ag solution of sodium carbonate. The yields obtained were as 


;!. per ci'iit. 

(M). 

Tiiiqi. 

Vii Id, per ci-iit 

1117 

1-37 

I’n 111 ! letup. 

.";:t 5 

l'7‘S 

I'gr 

M 

rdi7 

l.V.i'l 

no 


SC) -4 

1 ! ! 8 

g'ct 

CO 70 

S‘j:; 

'.‘S 8 

I'll 

C)(j -70 

80-() 


T;.<- li'ii solutions thus gave tlie best yields, d’he pnuluct from tho 
M > iIittion,« was purer, posse.^sing only a faint pink tinge, whilst 
■ c fr ail tho hot .solution had a dee[>or coloMr. In botli cases, one 
:• ; vvr;,rivi,tinn gave the pure pioduct. 

1. tiie m'Xt experiments, the cathode was rotated during tlie electro- 
the anode being in the outer chamber. The inner chamber con- 
' -'*1 ' t a wide glass tulie, over the bottom end of which some jiarcli- 
• '.Vi,- securely tastened. The theoretical current as imlicatcd by 

ctcaetcr— measurements were not made with a couloineter in 
■ - was passed in each case, the current density being 1’2 amperes 

' • . lie drill. The temperature was tliat of the room. 

••hviq. il Cell, i*. is lint mri -'..ity U) ;nM tliG .sdiliiitii r.'irbniiali! t>( ll;c 
•' 'I" '-ailoilo, but it i.s a<l\ isald*-, sim c Llu' < mid Oll'-iniis will tsuiy 
“ ■ ■ iirrciit and tliuH pmv<ait the ronqilex ion C.df./ClPpsyj./ fi-om Ijcing 
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K id 1. -The .solution was nob filteral after the adflitu 
-((hition u\ > Miuni rarljonate. The crude product was whitv, 

V If-l'l sd " t p('f ('(.'lit , 

— No f^olution of sodium carbonate was add. i, 
(•Mifh' [.foducf was wliile, and the yield 79 '4 per cent. 

Tim, a nitatiri;^ cMtlK.Hlf3 improves the yield, and the addr; ; 
-..diniii i-aihonato, although not necessary^ is advisable. 

The p'lie diUazijl d\mli>hide melted at 7P; 

(j 'j'JTJ >Mv-o O'Usr, D,S<),. 25-87. 

({ ’ re^udres 8 = 2G‘02 per cent. 

Tl!.- ojiiipuunl with 'ilvcr nitrate gave Ag = 2G-0; 

(U.!!o ,S.,.\gNO.^ rotiuircs Ag = 2G'0 per cent, 

f'fe.fnh'iUion of Diethjl Disulidiuh, 

(1) 'i'l'ii gr im, of .,odium ethyl thiosulphate were dissolved ii, : 
of wat'T and I grain- of sodium bicarbonate, dissolved in the n.;- , 
amntint of wiilf r, :id<li.d. The solution was electrolysed inal)(':ik. : . 

L jilatiimin wiio anode and cathode of platinum foil, T4 — 1 r;.-..: 

(<' h 1, a|Tro.\'.) hcdiig passed for one and a half hours. I; 
f.li. Oiyl di-ulpliiih ) which lloatod on the surface of the lifjuid 
t>]i,uatcd, ami the current- again passed through the acjueou, r 
iiu mtuo dioilpliido was fonneii. The di.sulphide was then r., ; - . 
with (-tlnr, ami the cthcieul solution dried over calcium tiii ;. 
After rt iiii.ving the cUku*, a pale yellow' liquid was left, whidi a. 

2 2 gram- la yield of TnS per cent.). On distillation, neailv 
liquid j a.-.-cd over at 1j2 ; the distillate was colourless, aii ! : . 

ihi' piiqicrtie- of do'thf dAHldphlde> 

(2} Twenty grains of sodium thiosulphate were dissolved in I 
uf watiu' and In grams of ethyl iodide, and 40 c,c. of 9n [.r - 
alcolnd added. Tht> mixture was heated on the water-baii: A; 
ami a halt nmii'-. when a homogeneous solution wnis - ’mi;: . 
l(‘'-u t iiMitts fd -ndiuin caiTonato, dis.-olved in 40 c.c. of w.t*- o ■ 
ihcn addc-1 to tli(> ('(dd solution, and the mixture electrolv: -■ i : 
divided ct-ll, using a rntatiog cathode. Tho current d. t i' y • 
1 anqierc yvi .-q. dem,, and five-fourths of the thcoretiml > :::■ 
was pasM-tl, 'I ha oil wliich separated was treated as in (1 - a:. 
di-t iilate obtained weighed TV grams (yield — 43 per cent.) : 

"•22:12 g.ivc OaSTIil llaSO,. 8-51-9. 

requires S--r)2'5 per cent. 

0' 1 703 of the ('oiopou /id witli silver nitrate gave 0'0G51 Ag. - ' 
((.'.dI-)>,.AgNt.L rc(pui'es Ag-36'9 per cent. 
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{ the expense of the foregoing investigations was tiofiuyetl 
' 1 ! t awardeil by the Coiniuitteo of tlie Uesean h Kinul, for 

j - '.vt» wish to express our thanks. 'Ibo research is being con- 
.5 ;.i various directions. 

, ,v- U. DF.rAaTMF.NT, 

llrsiCirAL Tkchnicat. Schooi., 

lilUMlXC.HAM, 


'\' \ 111 , — -The DonhJe of (ohI (he 

Alkali. .]fehils'. 

Hy Pkafuj-la Chan oka llw. 

.■•i ,! occasions I have slsowu that when inercuroiis iiilrilo is 
- i with a large volume of water, it undergoes dissociation in 
. iiTwe with the equation: lTg._,(N'0,,),, " Ug b llg(XO.,),„ ainl tliat 
. per cent, of the salt remains in solution as suclt, further 

■ L having no effect {/^lUsch. (oionj. ISOb, 12. ; 

iv.)7, 71, 310). 

; > ptj't'r communicated to the Society about eight years ago 1 also 
•••i It that if a sutlicient excess of pnt.issiuin or sodium nitrite 
: diver nitrite is added to this .solution, tlio michatiged poititm 

: in-'is nitrite at once breaks u[) as above, whilst, tlio .alkali 

• rinaiiis unaffected (Proc., iS'jfl, 15. 103). I ^Yas at tliat iiino 
; ' ot account for this anoinalou.s behaviour. 

M . ; : •!.- recent work, however, has furnished an explan.ition. d'lie 
: i>s-K-iation of mercurous nitrite ceases as soon as a ratlicr 
. ■ • 'iiiio iiid, mercuroso-niercnric nitrite, (UgNO.,)., -f- 1 ng(X< I.,).,, 
: !:;.'d (Trau.s., 1902, 81, 045), and if to this solution .an 
^ . !.;'.iit>‘ is added, tlio latter at once enters into coni- 
with mercuric nitrite, a more stable conipotuid being 
• - Tht‘ mercurous nitrite thus displaced, not being stable 

. ■ :u pre-enco of water, at cuice dissociates ; and tins process 
'-■•'■V a'-i'cIeiMted bec-Uiso of the tcnileiicy of one of the 

• • ■ di.s.sociation, namely, mercuric nitrite, to unite witli tlu! 

• • ' ArAo. A nesv method has thus been furnished for tlie pre- 
' la sciie.s of double salts. 

-l/e(7(od of Preparation. — A mixture of mercurous and 
is rubbed to a paste with a minimum quantity of water, 

• '’ 1 ' is gradually added, and the undissolved portion tiltered ofT. 

■ q-Tiitiiig the filtrate, wliicli is of a pale yellow colour, over 
; ' acid under diminished pressure, pale yellow, gli.stening 
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tHljIfts .'iii'l pri-ms are obtained, which are invariably readii, 
in watf-i', it ^hwuM be noted here that Lang (/. pr. Ca . 
86, iii 1 Ilo'Cnheirn and Oppenheim (ZeiUch. anorg. ( ,0 .j 
28, 171) h:a'.‘ already prepared H)me of the compound^ . 
h,-li>w bv tieatirig rijeicuric nitrate with concentrated . ; . ; 
pota .'luin arid ^od^^llll nitrites and evaporating the tiltrate. 

I. Mercuric PotassiuTn Xifriles. 

[ h iv/ .^urcf f ded in preparing two salts of the formula !Ij V 
■JK N< a, and llgfNO,,).^ + 3KX0^ + H^O respectively. As wib . 
l((rl<'W, tnercuiic nitrite combines with one, two, three, ami , • 

nr-bM !ilc> of tlie alkaii nitrites, the actual number dependii j - 
execs- fd the latter. 

(f/.) 1 1 N< ) I , + J K N( )^. Anal) >is gave : 

F.mndd) Hg-4124; K - 16 00 ; X = 13-1 h. 

„ CJ) Hg- 40-00* j K- 17-38. 

d'heiJi y l Ojiiiie.-. : 

llg 43'2d; K :-1G 02; N .. 12-12 per cent. 

Kiuia tli(' mother liquor of tliis .salt, Uoscnhcdm and Oppciih^ 
juepaicd allot her salt of the formula JIg(XO .,)2 + KXO.>. 

{!>} 1 1 g) Xt , + 3 K XO^ d' H..O. Analysis gave : 

llg - 35-10; K^--20 24 ; N-12 00. 

'I' henry i'e<iuireH ; 

Hg 35-38 ; K ^ 20-75 ; X - 12-38 per cent, 

'I'he p(‘itiliarity of this salt is that, altliough hydr.ited, it d ■■ 
give up its water, hut retains its lustre intact when kcqd in a vi . 
dv'iceatur nv(‘r sulphuric acid. K'dilschiitter, who has a]>o 
this ( 1)111 pound, found that it docs not lose water when hcatid x’ ! 
fnr a Intig time {Ikr., ltd)2, 35, 489). 

1!. Mercuric Sodhuii Xitrites. 

(■y) Ilg( Ni ) ,) , T 1 NaXO.,. A nalysis gave : 

Hg-5012; Xa= 12 87 ; X = 8 43, 

Theory n quin > : 

llg ^ 5n 57 ; Xa ^ 12-39 ; X = 8 72 per cent. 

This cnnipiuiiid has not ).»een described by previous 
tliis Held. 

{l>) llg( N( ), + 2XaX( ) , -i- 2 H.dJ. Analy.^^i.s gave : 

Hg -13 15; Xa-=l(el(): X- 11'7G; 7 

ii'iii-inlty ] jvs' , uf iiit'Kairy is probally dae t" 0 ' 

('..nLuidii li' d \M5h ir,i, i- id’ [>■ . j Tin; water Was (.•stiiiiated ly ih'. • 



SlLVKR-MEnCl'HOSn-MEllOUUir ox Y NITRATES. 

, ; i-ix^uires : 

|{. ..42'0‘2; Na = 9 87; N = li 0-2 ; llJ^ - 7-73 jvr cvt.t. 
j , is deliquescent. 

, .. . V, im and Oppenheiin, as also Kolil'^eliiittcr {/or. cj 7.), describe 
vuhydrons variety of tliis eoinpomul, wliii h 1 have not 
j ;!i preparing. Tlie analysis given above is that of glistening, 
.- siiiS. which did not diminish in lustre even in a vaennin 
TiiO non-efilorescence of this and of the hvdiated 
. .. ;;.i s.rit indicate that tlic water is not loosely eoinluned. 

lU. .]ferctfrlc Lilhium 
il; N'> ' -hlLiXO^-f 4II.p Analysis gave: 

[•\mnd(l)Hg-3G lh; Li = l G8. 

.. (-2) lIg = 34-9o ; Li = 47t:; N lotKS. 

i requires: 

Ug = 34'72; I>i = 4 '87 ; X= l l oS per eeni, 

-.df was obuined as a erystallinc mass and is, like other lit hinm 
; i'll', o.xtreinely delique.-cent- 

::i the uiothordhjuor of the above, a salt, of the composition 
.Si> ; laXO., tHjO crystallised out. Anahsis gave : 

llg- 48-50; !.i-2 S9 ; N-1315. 

I . V .;y requires : 

lIg-48-02; lii .'loT ; N- Id-Mi percent. 

t'tn MC'Af. hAROlCVrol^V, 

. O' > N> Y (.'ori.Kor, {.’Ai.i r 1 w. 


.'d 1\. ■ -S(lfrf'-'nicrrt<rns()-hU‘r(’tiric and tin' 

I '•’Hinri)lnj)i.>i <>l L iiif'itli'iit Mi! I'viinj ^nf 

i4y rHAia'Lf..\ Clt.ANUUA ll.iv. 

' o r ilrcudy .shown that the action of silver nitrite on a .solution 
■ ■ ‘ iri)M}-inercnri(: nitrite is similar to tliat of the alkali nitrites 
addition that, not only is meremy sep:i.i'ated, ImL metallic. 
' ' osu deposited in .shining, minute crystals, There is, howevci', 
- • - iti'iii of nitrogen nor any eluuigo in the radicle XO., (Proe., 
15. 103). 

’ 'the .sparing solubility of silver nitrite, invfuniier expei iinents 



liAV: SH.VKK-MKIICUROSO-MEKCURIC OXYXITRai!. 

wfi'o mji’le wiili boiling solutions. Now, however, the con'l 
) h:hi .-oijiesvli;it riiorJiUcd. Mercurous and silver nitrites ar. i r v* 
a fifj*: jiastt* with the minimum quantity of water, dilution v.r . 
wat- r tig tlarfi ofTectod gradually, and the pale yellow filtratv. , i,. . 
liii-lcr diininidied pres.-iure over sulphuric acid. By this pi . .-i 
I that !i double salt of the type described in th- ; . , 

wuul l b; formed in which the place of the alkali iiiir,- . ■ 
hi- t.ik* 11 by silver nitrite; but lemon-yellow, crystallii,. i;, 

K -ultcd contuining both mercurous and mercuric mercury, m 
sjbt 1, and tlie acid radicle was nitrate instead of nitrite. 

Altiioiigli Jiiircuroso-mercuric nitrite is quite .stable in I 
ciriii'it bf isolated in tliu solid state, for when the soluti 
( l ilt rail- 1 by -j-ontaiu aus evaporation mei’curoso-inercuric . . 

(ly^tulti-i; out ill succession (Tran.s., 1905, 87 , 171' [; - 

pti-Miit ill.^^l.lK•c, as tin; reaction takes place in the cold, (-u v;; .- 
jii Mportioti of iiu'iciirous nitrite is replaced by silver nitril- . ■ ,v;; • 
its slight Miltibilily, and the solution thus contains a mixtui.- - i . 
m(-iciiiic nitrite and iiiercuroso-meicuric nitrite. During . 
of concentration two reactions evidently proceed side by siili ; 

:}Hg,,(N(J2)2 = 4N() + 3IIg/>N,04. 

:iHg(X0j,, V- 4NO + dirgO-NjO..* 

Ttius, althougii silver nitrite is a stable salt and can be <i V'’ . 

witliimt undergoing deconqtosition, it is liero slowly conv. I'.-i . 
nitrate owing to the formation of nitric acid. Had theiv i--: 
Silvia salt present, the tirst crop of crystals would have («)!id.-- ; 
u oxyiiK-reuiusie nitrate, HgO*2Hg^O‘N^O^. A salt of ti:;' ■ 
was, imlecd, funned amongst other.s, but, as will be .'<lu)wii i.i i 
purtioii of niircuious mercury was in each case roplif 1 i* 
'■ijuivalcnt of silver. It is to be i-egretted that as tin- - h'.' 
uf a mieroei vstalline form, they could not bo examined n;. :. 
giaphirallv. 

Me.Unid aj Aiialijsl^. Tlio ilnely-powdered suhstance wa- •!>- - 
in the minimum ipiaiitity of cold dilute nitric acid. Siivi-; . 
mi-rcuruu-. mercury were precipitated by the addition of p u- >• - 
rhlui’idf, ilu‘ mercuric mercury remaining in solution. The ['hc.: ■' ‘ 
after earrful wa--hing with water, xvas treated with hydrudiiui;' • 
ami une or two crystals of potassium chlorate and gently w.ii;r- - ■ 
sulutiuii being then largely diluted with water and set asl u- -t- ' 
the silver iT.loride to .subside. The liltrate now represented i .'-n- 
inereury, although, ol course, oxidised to the mercuric stale. Ar...;' 
ot two dillerent pieparations of this typical salt, are giuo •'i- '' 

And ix’ssilOy ub * aucordiii;:; tc tlic Hg(XO,A = BgNt>, • ■ 

IS'Uh 85, 
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^ , to the fact that mercurous chloride is appreciahly soluhle iu 
t iiluride, the mercuric meixmry often upjH^ars slij'htly hij*]uu‘ : 


Found. 


r urond memurv (11 u*') 

1. 

67 'fo 

UTS 

Fi<']‘ar:iti>in 11. 

f*i-8a 



1 ; s", 




The rilio (Ug''Ag) ; 11^' ; X 
„ (flK'*Ag):lIg"in 

iM be understood th.at the 
)> is shown by the analyse; 

i-iii ; 

in 1 is a)>]>io\iiu.jtriv 

II is 1:1. 

ratio of the metals 
s of two successive 

{‘'luind. 

•! ; 1 : 2. 

is not invariably 
ero])s of anolber 


MUlina 111, 


Isl l-lnp. 'Jinl riin., 

, li:* 

L' 10 '47 

r.'so 101 

.‘.i (llg'*Ag) : Ilg" : X an- n'siRvtivtd v 7 : 1 : S, 2 : 1 : 

I'l. piualiiUl I V. 
is •01 

:i-7o 

uo-ur 

uuo 

: 2, 1 -S : 1 : 1 -7, 


,i , fimn the distribution of tlio basL* and athl, it will be seen 
a 1 ivpiirations I and II arc tlie most basic, and preparation 111 the 
i*t, whilst that represented by tlie second cm]) of ])re[iaratioii III 

■ a is intermediate between the t^vo. , 

Discuss ion of li(‘siills. 

liic silver and mercurous nitrites wore not weiu;lu‘d out in (ixed 
; rtinns, but simply dissolved together l>v trituratiou in a mortar 

■ ‘ . t- ! Mvatcr ; bonce at the start tlie com[)onenls in solution often 

i wifliin wide limits. As a result of an c.eten.sive investigation 
*' cf'iijiigated sulpbate.s of the c'o])|)er*imignesium grouf)” {/’roc. 
I'/lin,, 1SS8, 15, 207), it was j'rovod l>y the author tliat if 
' ;i;p.uients are dissolved in etjuivaleiit proportions ami succ<‘s.sivo 
: ■ < 'ia.i'ted at intervals, the crystal.^ contain the component sul* 
i‘‘ • in (Ictinite pro])ortion.s. Thus in the ease of co]»])er cobalt 

■ ■-'•i uii .'"ulphato two successive crops bad Cu : ( 'o = b ; 1, whilst in 
' '■ r i crop the ratio was at 1 : 1 [he. p. 275). In the case of 

• ammonium sulphate, the first three fractions had the same 
•i' ••i ri with the ratio of Fo : Zn ^ 1 : 3 ; the next three fractions 
'• ‘ identical composition, only the ratio of the two metals was as 
in short, it was established that the change in coiiipositiun 

■ *'-!. “crops’^ was not in any sense contiuuoua-, but distinctly 

; ' p. 281). 

[-n.-ont inatanco, it is also evident that within fairly wide 





S 1 1. V K W - .M K lu: U KOSO - M E RCU 11 1 C OX Y N 1 T K A'i ES, 


limit s in tii« distribution of the components in solution tbe - r, . 
[] "' ni" 'A^') 1 • successive crops the chan;; .. 

t;itio of iho motal-i is abrupt and not in slow gradations, i.t, . 
pi^iaMtirm III, whilst the first crop had Hg" : (Hg'-Ag) 1 ; ; 
i itiu in the sfcotid was as 1 ; 2. In preparation IV, the : .. 

uliu li was analysed had the ratio of Ilg" : (Ilg'-Ag) = 1 : 1' 
r.f 1:2: it will he seen that it approached in composition tl - e • 
< ii>p (;f preiaratioii III. This apparent anomaly appears to h. > 
the tliat a salt was actually formed in which Hg" : (IIg’*A; 

I ; 2 : 2 ; hut owing to delay in collecting it another salt 
nMTcurif: iiicrcuiy had already begun to be deposited. In othr-i’ -.v,:; 
tills is a ca.'.e of overlapping of two consecutive crops. 

It is, of I'our.'C, well known tliat in the case of a solution Cu-Mi- . 
isoiiioi phous nji.xtiires tlie ordinary laws of solubility hold i 
lii^t cro[j being ricli in the least soluble constituent ; but as li,.. ii; . 
is tn a large extent fractionally removed from the field by ‘I..- ih 
and secotitl crystallisations, the conditions begin to alter in th* i-v • 
diri'etieui, the jjiother liquor gradually becoming richer in tl;.- 
soluble const itiiciit, and this is no doubt the reason why in thr ■ 
crop of picpaiation III the proportion of mercurous mercury ta i 
(!lg'*.\g) iliriiitiished. Although in the present series of (•x}!!;:rr 
the ratio b(‘tween lig and (flg 'Ag) appears in simple intt-g' ]-. ■ 
criterion of isoiiiorpliism is equally satisfied. Thus in both ih- ;r 
p;uMtioii>. I and II, wliilo tlie ratio of llg' : (Ilg'^Ag) remains 
the percent. ige of tlie differont metals varies.* 

A few words on the [lOsition of univalent mercury in the {kj: ; 
system may not }>o out of place here. Throughout the inve'ti.n’ 
on nuM'ciirous nitrite and liyponitrite, wliich ha.s been going on <1 ev 
the last tw(dve years, very marked and striking similarity 
pfiti(‘s has hoeii found to obtain between these compound> an i 
silve.'' analogues (coiiqiare Trans,, 1897, 71 , 350; Ayin'i^ h‘ 
31G, 253: Proc,, I'Jt)?, 23, 89). Tlio isomorphous leplac 
uuival<mt mei'cuiy hy silver .still further emphasises this faiailv ' 
ness, 'I'ho univalent metals, copper, silver, and gold, have 
jilaceil in tin* lir>t group surrounded by brackets as uieinh'.r-^ ^ - 
odd ,series. Copper an<l .silver isomorphously replace each I'tli' V 
numlKU (>f native sulphur coiupomids a.s also in the complicated t:;: 
thioevanutes.'^ Ihit the relationship of these two metals wi'Ji - 

Pi'inpaTr Ihdu'U die is.ijuMipluai K-iperdiv Fahi^'kcit, niitfiiui!; : n ; - 
lUirh.iiv ;:ii tiMni. in Wflchvii ilio der IV-staiidlh' ■ 

II latioitah'U \^ ^l^^!tIliss za l itiaiitli/r sU-hen, Diese Eigcnscliaft biftet ■ 

tla-i In [a ciii.'ii^p Krii 'i'inii] t'ur ili.* Isoiac>!'['hie." — Dr. Arzniui ia 
u-.>r'’rtu’‘h d, Aiti.'b*: ' ' Is-iiiui plur. " 

t t lmtlts ■' C'lu-iiii< mI t,’iystalh>_L:!'apliv,'' tr uis, by Marsball, jc 7''h 
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„ v.ry remote In view of the evidence now adduced, it would / 
,|.jwr more rational to substitute mercury for gold and relegate the ' 
t . Its more congenial place in the eighth group immediately 
riv.mum Univalent mercury should be regarded as quite a 
lueUl from bivalent mercury ; the former is related by ties of 
irsr.; eliuity to silver, whilst tho latter is related to members of the 
tv.ri.’i namely, magnejiium aiul zino.'*’ 

Fmm the foregoing investigation, it follows that when a solution 
...u.iimg merouroso-mercurie nitrite and silver meivurio nitrite is 
to evaporate spontaneously, a series of hydrated silver- 
itn-itusoniercunc oxyu it rates out, in each of wbicli 

irous mercury is isomoiphou.sly replauutl by siI^ or. It i.s svorihy 
! lute that the pieiseiit serit.s of coiiipoinnlH nro all basic auJ 
iJr.u lU They retain their lustre untarnished, and do not lose 
,nr..v.,r sulphuric acid in a vaoiuini ; tliev give up water, however 
M !,iy wlien heated. It would appear (hat the predominant partner’ 
r-vdent mercury, impresses its own oharaeteristi.'s upon silver’ 

,r .dver as a rule does not form basic or i.ydrated salts (eompare 
.iv, a}wrg. C7iem., 18t)G, 12, 37-i). 

C n i: « U‘A L L A DU a A TO ii y , 
i’ f ifij. \cy CoLLKCE, CAiA’n rA, 


' ■ 'lU' Constkucnl.i of ihc EssaUlnl Oil of Nat 

lly Kiikdkkick Beldinu Puwkii and Ahtiiuu Heshv .Saiavav. 

tium..,, the essential oil distilled from the nutmeg has b.en known 
f tiit'K* I i.iri three centuries, and, being m-ogui^ed by .several national 
has long been an establi.hod arlide of cuiuinerco, it i.s 
fact that up to the present time very little of a deaiiito 
-H' lia., been ascertained resSpecling the nature of its constituents. 

pertaining to this suliject have been 
•*- n (Mldemeister and Uolhnanu in their work entitled 
erischen Oele,*’ JJerlin, 189 U. p. 474 , and also by Setnmier in 
-re I, -cent work, - l>ie mtherischen Oele," Leipzig, 190 G. Bd. I, 

^ j ■l-Ilf 211 ; IV, lOu. The correct interpiotatioa of 

r 87' , . ol mercury in tite periodic system. See also Trans., 

r./ I ; 1 " mercury is coifiiiaralile to thdliiim,- which with 

^ ^ ^ ^ • -i.eiicy affords a remarkable iiihUiice of variation of chemical 

I recently of Watson have also couclmsiyidy pruved 

Vul ^ I'^i'Oiynitrates (Traus., lUOO, 89, 

0 T 
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,K. r«olt» of the earlier inrestigaUoM ft, however, render, : 
£-h 1 bv the fact that the eseentUl -ofl of nute.,g 

(HZnl, 4th Edition, o- 269), and that the source or ge,,„..c,« 
of the oil employed has not always been clearly mdtcated. U ii 
c nerallv assumed that the oils of nutmeg and u. icc „ 
liuliutividv identical, and that they differ only in the rehc-vt- 
Irtions of' their constituents, but, inasmuch as neither of 
has hitherto been comi'leteiy examined, there is no direct ,viha, 

that tliin case. i* a- * 

Among the moie impuitant of the earlier investigations ; 
nutmeg, tliosu of (ila.lsLoi.c may be considered. In his first con, maria 
tion 0.1 this subject {.hum. Chan. Soc., 1864. 17, 11), ha reca.lv, 1 i 

following observations. “The three specimens examined cH.-i-ioh 
varying proportions of a l.ydrocarbon resembling carveiie,^ ..i.j . 
oxidised oil witli the boiling I'oiiit 224", and sp. gr. 0'94bo. A« i 
closely resembles carvol and menlbol in its properties, it may by lU.iW 
bo named myi isticol,” In a later communication {Joum. Vkm. .-.x 
1872, 25, d, 1 1), lllads.tone suggested for the above mentiomd bila 
carbon the name “ iiiyristicene,” and remarked further ivcMtij 
o myristlcol " a.s follows; “This oil has the characteristic , 
uutme.', and . . . does not form a crystalline compound with byt 
lulphur’ic acid. It was found difficult to purify it by fract.uual 4 
lillation, indeed there was soiuo reason to think that in the i.r(«« 
teclitiealion it was subject to chaiigo. An ultimate analysis ..f | -rti» 
boiling at somewkerc about 22U" yiehled lather too much c..rb..a n 
hydrogen for the formula ( suggesting^ the idea of it., m 
still uiixetl with sumo amouut of ii liytlfocarboii. ^ ^ 

'riie cun.-tiLuoul^ of miUiicg oil were Qcxt iDvestigateU by ( k 
Wiif^lil {Journ. Chtni. Soc., IbTa, 26, 54D), who obtained “ 
able (iiuiutilv of a iiiixtuie of bydrocarbons boiling below 

KmalhiuantiU of uu oxidised constituent boiling above 210 , aiti^rrt: 

the * myiislicol ’ of Gladstone;’ Ho noted that the puiest i.nmU 
buikdat2I2 21b , and from an analysis of this fraction 
that it eontaiiied as its inincipal constituent a body iM'iiteia * 
camphor, but as he obtained from it, by iei>i*aua 

tiou, a poitiou boiling at 250— 26j", which was assumed V; 
polymerised prudimt, tlio eonclusioii respecting the coinpouiiua 
fraction was evidently not justilied. With regard to t-a 
carbons, Wright staled that, “contrary to Gladstone’s 
ibe hydrbPJirbon of oil of untiiieg is not a single bod) ^ , 

and of formula but a mixture of a terpene boiling^at 

and a hydrocarbon, apparently cyiuene, boiling towards I » > • * ^ 

cymene, however, wa.s only isolated after treating the mixtui 
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lulphuric ici(tvfQ :fvidaaM WM ^ord^‘‘ of’ iw'fre-existenw in 

Ifie Oil. ' ■ ^ 

Brilhl {B«r., 1888, 21 , 472), with consideration of the statoments 
respecting the character of the so-called “ myristicol,” and from 
purely [ hysical data, which apparently were obtained by the eiamina- 
uon 0! a fraction of nutmeg oil boiling at wins led to the conclu* 
as an alcohol of the formula C',„U,,0, myristicol was to be 
r^rvl.d as a cyclic compound containing two ctliyleuic linkings. 
Htf, iLfieover, suggesteil constitutional formula* which were believed to 
ill iicfordance with the physical determinations. 

Wsl'iioh (inna&», 1883, 252, 105) oxsamined the lower boiling 
«rtiih> of an oil which he designated as “mace oil," and iK)sitivol 7 
the prWe of pinene and dipentenc. In this connexion, 
noted that “it was remarkable that the fractions containing piueno 
lere nc.irly inactive (very slightly hevorotatory). The crude oil, on 
Uotkr hand, as also the fractions of higher boiling point, were 
lioagly dextrorotatory. It is to bo assumed that in the low boiling 
oftioii, -f and ^ pineno nentrali.so eacli other. The nature of the 
ligher boiling, dextrorotatory jKirtions of mace oil still remains to be 
Wed up." 

The iuvc.tigation of the oil.s of m.tmog mul m:u-o was subscp.ently 
clfrtakeu by Semmlcr {Ik,-., 1880, 23, 180:i; 1881, 24, 3818). 
■t6o.l of nutmeg supplied to bini luul a of o SOl’l at IS", ami 

ou found to consist entirely of terpone.^ but tliese were not fuithor 
imiii.od. Uo particularly noted the absence of cymene, “ inyiislicol," 
f..l higher boiling oils of high specilic gravity, and stated that the 
11 m question evidently represented tlie portions which aro most ■ 
Chtile ,» steam. These re-sults led Seuiiulec to exaraino .an oil of 
uce, whuh was found to have a specilic gravity of U'9308 at 14", and 
> give a green coloration wrtli ferric cl.loride, m.iicating the prc.sonce 
U phenohe substance. .4. fraction collected between 70^ and 144“ at 
'loin, pleasure was assumed to contain ‘•myristicol,” but was hot 
mler ex.amincd. From the higher boiling portions of the oil, after 
•valmeat with sodium, a cry.stalliuo .substance was isolated, to which 
vMiler gave the name myri.stiein, and as..igne<l to it the formula, 

« I I subsequently shown, however, that myristicin has 

wimui t'jiffijOj, and is 3-methoxy-4 ; j-inethyler.cdioxy-l-allyl- 
lhi.s substance i.s a liquid, hut, by treatment with metallic 
“i- with alkalis, it i.s roadily converted into the correspond^ 
g pnq.e.,yl compound (ui. p. 4o-), which lias been designated 
J'l^Kiti (compare Thoms, Her., 1803, 36, 3446; Richter, Ber. 
;<W„u ff„., 1907, 17, 153 i Rimini, Gazzetta, 34, ii, 281 ; 36, 
‘iiiiMii and Olivari, Aili R. Acau/. lincei, 1807, [v], 16, i, 


0x2 
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Th. ,mrno« of the present investigation haa been to a^. .in 
The imrpo. ^ genuine oU of nutmeg, and e>fe,n;,. 

[«iuts of interest, to determine the character <4 
u ! ‘.'^yristicol” In addition to the statements ,, 

r garninfe believed it to be also preset.', it. vsr 

^ ^ i7* uut ill tlie oil of sweet orange. He noted that “ tli-.- 
.HUialUnio appealed to be identical with liiVK Uc 

r’r,rnlh;'r.s a.reeiny ivith the foimiu.a C .H,,.,; 

.pnUv Thoms p/^arm. Oes., lOOt, 14,-0 has 

tut thV t-seiUial oil distilled from the see.l of Monodora 
Sill, contains an o.xygenated compound of the eomposrt.o,, 
which he regudcd as probably identical with myrisUcol. ^ Is ,, 
nexion with these later observations, it is, however of inter e. „ii.. 
Uiat tlie constituent of oil of sweet orange which A\ii„hl 
Jdered to be identical with “inyristteol " has been shown y 
(J. i^.Ckia., VMK [li], 62, Odl) to be nothing more than d .cvlc, 

h> X 1‘ i: H 1 M K S T A L. 

1. i;ra„.inalion of a .Vormaf Oil of sVutisrj 

The oil employeil in lids investigation was specially tlist'"'"' ' 
by Messrs. Stallord Allen d Sons, of l.oudon, from uni ii.ed .... 
nutiiiegs of good ipiaUty, and our thanks are due to thetii fur . .a 
with wliieh the operation was eondncted. Tlio amount of «d cl,.,,.. 
from2f3H kilograms of nutmegs was 1G«3 grams, eorresp,si,ms 
a yield of 6 'J4 per cent. Tliis oil was a near y co om>s i.a. 
1 - lid, having a density of 0'8«3U at 13’ 15', an cpUca! r..,.,..,s 
+ 3b . t’ ill a l-dcm.tube, and was soluble in throe times lU w , - 

of 00 pt*r ceiii. alcohol . ^ 

A deteruiiiuaion of the amount of free acids and este ., , 
following data: '20 grams of the oil re.iuired 23 ^ • 

alcoholic suliition of potassium hydro.xide to netitralrso n. 

corresponding to :,n acid value of 0'81. On sabseqaeutlv :r.'l K- 
excess of the alkali and boiling for half an hour, it was fcm 
ll'2c.e. of thedecinmmal solution wore required to liylu-r'^ 
esters present, concspondiiig to an ester value of ^ ^ 
esters, if calculated as would .therefore aiiieai.. .. 

|)or cent. 1 , 1.4 ■ . k i^t'- 

As a prylimiuary te.4 for the presence of aldehydes 
grauis of the oil were shaken for some time with a satur.u- ^ 
of sodium bisulphite. No solid compouud was 
aqueous liquid, after being freed from adhering oil b> * ^ 
ether, gave on treatment with alkali a trace of ao " 
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itit odoai*. The amouat of this substance was, however, much 
. >0 *sm iU to permit of its isolation. 

^ith Sodium IIydroxhU.~\ quantity {1500 grams) of 
extrncteU several times with a 5 per cent, solution of 
iivdroxide, in order to remove the free acids and any phenolic 
ii.ces present. The combined alkaline liipiids and aqueous 
irjiiLiu.'s were shaken with other to remove any adhering oil, and 
•Kn idilied with sulphuric acid, when an oily liquid separated. 

v.'a^ extracted wdth ether, and the ethereal litjuid shaken a few 
Macs with a 10 per cent, solution of sodium carbonato. 

Idenlificatloti of .l/ynVi’/c 

jhv i:qui<ls resulting from the extraction with sodium carbonate 
;,vre ;i i'iitied with suipluiric acid and distilletl with steam. The 
iiNO.ilitc ('ontrtined no volatile a'dds, but tlicro remained in the 
:;u»k a<[uantity of a solid substance amounting to about 5 grams, 
T'.aii was collected on a lilter atul wusIhmI wutli water. On 
,‘r'.!‘ta;li,':ition from alcohol, it yielded a product melting sharply 
it e l ; 

m Us 2 gave 0-3990 CO, and O UdlO 11,0. (' 7;V1; If .12-7. 

Cj^lfoj,0., requires C 73 7 ; 11 I'd'd per cent, 

Thi" sulivtance was thus identitied a'< myri.'^tic acid. 

Ide/ttijicaiion of I'Aujetio! ood UoKnyumd . 

Ti.e lahcreal li(pud wliich had Ix'cn extracted witli a solution of 
.‘-dnim e.u'bonaie, as ahovo descrih('d, \vas dried with anhydrous 
^ d iirn siilplrvto, and the itlior removed. Al)out 3 grams of a dark 
rro'.vn rtil were thus obtained, which posse.ssod an intense odour of 
•: and gave with ferric chloride a (ha p green colour. By dis- 

’^iiAt'iOu uiider a pre.s.'iire of 75 mm., it was resolved intotho following 
‘.r.r-t* frictions : 1G4 — 174^ ; 174 — IHO'^ ; al)f)vo 180"* 75 mm., only a 
-■t-le non-volatile, resinous substance remaining in the tlask. These 
tr>liK-ts were then .separately ben/.oylated, when from the first 
n.i‘',on (h. p. 164 — 174^/75 mrn.) a ben/.oyl derivative was obtained, 
’"^liii-h. iiittr fractional ciy.stallisation from alcohol, separaterl in thick 
liielting at 67 69 ‘ : 

"170.3 gave 0 1760 O'O, and 0 0955 U/j, C = 76T; H = 6-2. 
requires (1 = 76' I ; 11 -G O percent. 

Tt*> -nb^tanco yielding this compound was thus identified as eugenol. 

Thestiiond fraction (b. p. 174— 1807’f5 mm.) yielded a mixture of 
l^asoyl derivatives, for, when crystallised from alcohol, the first crop 
'■ ‘'b's-d" melted somewhat indefinitely between 68'^ and 84® After 
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repeated fractional ci78taUi^ion» w‘'pr^ii^. ^ 00 

and 'was then analysed ; ^ ’ 

0 1500 gave 0'4158 COj and 0-0851 H,0. C«75 6 ; H = 6 3 . 
013B5 „ 0-3862 COj „ 0 0776 HjO. C=-76-0; H«C 3. 

requires C~76‘1 ; H = 6 0 per cent* 


From Uio melting point and analysis of this compound, it 
tliat it was nearly pure benzoylwoeugenol, -which is stated t rnth^ 
103 — 104 3 The identification of tVoeugenol as a constiiiu-j.* 
nutmeg oil is of considerable interest, inasmuch as hitherto i.-it 
instance appears to have been recorded of its occurrence in an < 
oil (compare Sommler, “ Die setherischen Oele,'’ Bd. IV, 

The fractioii’of the phenols boiling above 180'^/75 mm. yielded 
benzoyl derivative. 


rrduiiiwtnj Emminalion of the 7'erpenu. 

The oil from which the myristic acid and phenols had bee?i iYuinvi4 
as al>ove described, was -^vashed with water, dried with rudivlroai 
sodium sulphate, and distilled under a pressure of 60 intu, Tbi 
portion boiling below 1 lO'^/fiO ram., which would contain jira- ticilh 
all the terpenos, was separately collected, and amounted tu ahoj^ 
87 per cent, of the entire oil. This portion was sub etjueDtif 
subjected to several fractionations under a pressure of 20 mm., 
a fraction boiling below 70^ 20 mm. was collected. The density ofifci 
latter was found to bo 0’8526 at 15715°, which proved the absead 
of any appreciable amount of an olefioic terpene. A portion of 
oil which distilled at 170 — 172^ under the ordinary pressure 
specially tested for pbellandrene, but with a negative result. IV 
further e,\ami nation of the terpenes was conducted after the hylivij* 
of the higher boiling portions of the oil, 


Hydrolysis of ihe Oil. \ 

The portion of oil collected below 110°/60 mm., as also tliat boiiajj 
above this temperature, was distilled under the ordinary pns.sure.u^ 
the fraction passing o-ver below 100° was collocted. i 

The ontii'o amount of oil boiling above 190° under the ordiB#Ti 
pressure was heated for an hour with an alcoholic solution of lOgrui* j 
of potassium hydroxide in a flask provided with a reflux con<leiiw. ] 
After distilling off the greater part of the alcohol, water waa adM j 
and the mixture extracted with ether. The ethereal li^sdd t*] 
washed, dried, and the ether removed, after which the hydioly-^ ^ \ 
was distilled under 15 mm. pressure in order to remove any ^ 
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The $tron^y laWip^ aqueous liquid, 
»hit^ extraction of the hydrolys^ oil, 

ifjj rv rrwd for the examiuation of the acids. 


Fractiojial Distillation of ili^. OiL 

livilrolyscd oil, together with the portion boiling l>elow 190^^, 
whii is li^el previously been separated, was next submitted to a system- 
iPc fr.u tional distillation at the ordinary ]H*essure, a Young’s rod and 
i\.]ijmu having been used up to a temperature of 205'’. The 
Mlowirk' fractions were ultimately obtvined : 


iliiig-poitiL 

‘i 20; 2o: 

R,. in 

1 luKt'. 

.\iufnint 
ill giani.'*^ 


0^,510 

1 :n 

i.-m-o 

l.Mt -HI 

0vS,5l;{ 

-f 1 .5 1 ,5 

;t5i -0 

ii;i -u;3 

0'S.515 

; .52 !<) 

*220 0 

]t;;l-16ri 

0 8.5 16 

: 18 18 

1:55 0 

— 170 

0S514 

I :15 10 

20 0 

i; 0-180 

0-S521 

; 0 1 

770 

]v0- 10,') 

0-87, 51 

i 1 21 

22 0 

1‘n'i— 205 

OOl 10 

■MO 10 

0-2 

■jO'. - 215 

001:151 

1 12 11 

19 5 

215-225 

0 0.501 

i 0 12 

18*0 

2-2.5-2:15 

0’!lt)56 

+ 5 2 1 

8-1 

2:15—245 

O'PSl'i 

1- 4 !2 

0-8 

215-25.5 

0".H‘t:5l 

; .5 20 

10-2 

2.5.5-265 

lOliiil 

-i- 5 2M 

17-1 

26.5-27.5 

1 'Oi:!*) 

^ r> 10 

2 1 ’2 

A’fi<)ve 275 

1 •0.510 

4- 2 25 

5 0 


T'4:il ... I007’l grams. 

JtUntificalion of i'imnp.. 

yrorluui .156 — 15D'’. — This was a colourless, limpid li<puil, which 
pHM s((l the odour of pinone : 

gave 0-3282 VO, and O'llOO il/). O-87-0; U = 12 - 0 . 
requires C 83' 2 ; H -■ 1 I H per cent, 
h )<ovi<lenb that this fraction consisted entirely of a hydrocarbon. 
Tile [ii'i'sence of pinene w.as determined by the formation of a 
riaataiiine nitrosochloride (in. p. 108^), ami the conversion of the 
■mt(T into the corresponding nitrolbenzylamine (m. p. 123°). 

Pr.trh.jii 159 — 16l°— This was the largest fraction obtained, and it 
f^fmhlfd in its characters the preceding one : 

gave 0-3100 CO 3 and 0*1034 lift. 0 = 88-3 ; 11 = 12-0. 

CjgHjg requires C = 88*2 ; H = 1 1*8 per cent, 
h found to contain a considerable quantity of pinene, since it 
^h!y viclded the above-mentioned derivatives of this terpene. 
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Identification of Camphene, 

fraction 161 -163'^.— This was a large fraction, and resen. ,!e.i 
odour the preceding one : 

0-1441 gave 0-4650 CO, and 0-1555 HA 0 = 83-0 ; H - 1-j 0. 

rcquiies 0 = 88*2 ; If = 11-8 per cent. 

The lii^h optical rotation of this fraction suggested the 
a confiideral)le amount of campbene. Fifty grams of the llfpii.i 
ilierefore treated with a mixture of acetic and sulphuric acid' 
ing to the method of Bertram and Walbaum for the converdon « 
caniplmne into an iVoborneol ester. After hydrolysing thepr'^d^c^i 
pale yellow oil was ohtuned, which was distilled under diniirli^tw 
pressure. A juition which passed over at 120 — 140'’/25 mm. pir’Uiir 
^ soliditifd in the receiver, ami possessed a pronounced campli..r:ic.,> 3 i 
odour. On treating this fraction w-ith phenyltsocyanate in a vo.iU 
tube at 100" for .‘^cveral hours, a pbenylurethane w^as obtained, whici 
crystallised from alcohol in tine needles melting at 138^ The 
cornffound, on treatment with alcoholic potash, yielded a siihs'aiji 
which, after crystallising from methyl alcohol, melted at 2 »7— ".M.y 
and had all liie rharactcristic properties of j'soborneol. The prcstcf^ 
of cani|)hcno in tliis fraction of the oil w^as thus established. 

Fractions lOd— 165 ‘ and 165 — 170^. — These fractions were ^imvir 
in their general characters to the preceding one, but had a 
lower rotatory power. Tlie fraction 165 — 170” was analysed : 

0*1062 gave 0-34:10 CO, and 0*1150 11 A C = 88*l ; 11 = 12 0. 

Cj.jHj,. requires C = 83*2 ; II = 11*8 per cent. 

It was evident lliat these tw'o fractions consisted of iiiixtuK" 
pineno ami ciimplicne with the constituents of the 
fraction. 

I’h^ntijicntioH of DiprnUne, 

Frarixon — ’riiis was a limpid, colourless liquid, pii'M-'r I 

a distinctly lemon dike odour ; 

0‘1171 gave 0 3778 CO., and 0 1244 H.,0. C = 88*0; H --11S. 

CjJl,,; rc([uircs C = 88*2 ; Ji = 11'8 per cent. 

The analysis tif this fraction showed that it cotitamvl 
oxygenated .snV>stancos, such as cincol (b. p. 176”). The }nw!:>L 
readily yiiddc<l a bion o derivative, which, after crystallisatioii h ® 
eth)! acetate, melted at 1*24 — 125 \ thus establishing the picser.ce i 
dipentene. No terpinene couhl be detected in it. 

Fraction 180 — 105”, — This was a colourless liquid, ‘ 

fomowhat lemondike odour : 

0*1567 gave 0-4867 CO. and 0*1650 HA 0^847, U = lld. 



ESSENTIAL OIL OF NUTMEG. , 2045 

f i haracters of this fraction indicated it to consist of a mixture 

tho constituents of the preceding and succeeding ones. 

Idmiijication of Linalool 

yr^flion 195 — 205*’. — This fraction possessed a pronounced odour of 

U II io?ave 0-3352 CO. and O-llOl 11,0. C-70^S ; 11=11-6. 

requires C = 77‘D ; 11 = 1 1 7 per cent. 

A!il;(ni^h this fraction still contained some torpone. it evidently 
f(^Ilsi^!^ d largely of an oxygenated substance. A i>ortion of it was 
gentiv o.xidi.setl with a chromic acid mixture and the product extracted 
with ether. The ethereal liquid was washed, dried, and the ether 
rfmowJ. when a .small amount of a product was obtained, which, on 
(h'lillation, yielded a fraction {Assessing an intense lemon-like cdonr. 
1*he latter fraction, on treatment with (i naphthylamine and pyruvic 
aciti, yielded the crystalline a-citryl-/3-naphtliacinchoninic acid, molting 
.\i Cum . Tliis result, togatiier with the positive rotation of the original 
fniition, rendered it evident tliat fMinalool wa.s present in the oil. 

N'o seiiiicarbazone, oxime, or solid bisulphite compound could be 
obtaiced from the above fraction, thus indicating the absence of alde- 
byjps or ketones. 

TliP subsequent fractions of tlie oil, as previously noted, were all 
rtlniively small in amount, but they were analysc<l with the following 
results ; 

Frtv'fion 205— 21 5'^ 

<» llt.3g:ive 0-344‘i CO, and 0-1210 H,/). C = 7S 7; H 

Ff'iction 215 325^ 

'1 1081 gave 0*4855 00^ and 0-1G34 U.p. C - 78 G ; [1-10-8. 

Fraction 225 -235A 

U-b'.Ol gave 0-4893 CO^ and 0-152G II/). C-JbO; I[ = 10-0. 

Feodum 235 — 245^. 

h-1350 gave 0-3930 CO.^ and 0-1101 H,0. C = 78*0; lf = 9*7. 

Frodion 245—255^. 

'* :I307 gave 0 G796 CO., and 0*2026 H,0. C = 78*3 ; K = 9'5. 

Fraction 255—2652 

" I bO gave 0*4040 CO. and 0-1139 11/), C = 77 0 ; 11 = 8-8. 

Fr-idum 265— 275 

‘•'•Is.bO gave 0*509() CO., and 0- 1 386 llfi. C = 74 8 ; H = 8*3. 

^‘I’a'tum above 275° — The amount of this fraction was only 5 grams 
‘‘■I. being obviously of an indefinite character, it was not analysed. 



wM not 80 distinctive, 

A« all the fractions which distilled above 196° under 
pressure were too small in amount to admit of a Fatisfactory . 
tion, the nature of the oxygenated constituenU of the oil u,.? ^ 
fully determined by means of a larger quantity of material, d. 
as heavy oil of nutmeg, which was kindly supplied to us by y\^ 
Stafford Allen d' Sons. Tho identification of these cor.^rinifsi^ 
will therefore bo described in connexion'with the examination of 
so-called “ heavy oil of nutmeg in the second section of tl.is 
it may here bo noted, however, that among the above fracti^ i:, th^ 
boiling at 2o5— 205° and 205—275° respectively contained a 
able amount of myri.^ticin, for they both readily yielded the -lihn^ 
myristicin dihroinido, which crystallised in silky needles iiiii’iLgn 
128—129° {Her., 1905, 36, 5440). 
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Xhe fractions collected hetife^ 

t.hft odour of those obtained between 24 


Acids Obtained ths Ilydrolysis of Oie Oil. 

Tho alkaline, a(jucoii3 liquid obtained by tlio hydrolysis iLeoil, 
^8 previously described, was acidified with sulphuric acid nvA 
with steam. The distiUate contained some oily drops, and tou.'ihls 
end of tho operation a small amount of solid passed over ll »» 
tboTcfore extracted with ether, the ethereal liquid washed u iihwat«, 
dried with anhydiv'us sodium sulphate, and the ether remowd. Aboci 
1 gram of a dark brown, oily product was thus obtained, wlii.-h ru 
converted into a sodium salt, and from the latter five fractious of silr?f 
salts were prGpare<b 4'iiese w'cre washed, dried in .g, vacuota ota 
sulphuric acid, and analysed : 


Fraction 

I. 

0 1475 of silver 

salt gave 0-0459 Ag. 

As; 1 1- 


IT. 

0-1107 

„ „ 0-03GG Ag. 

Ag :131, 


IM. 

01213 

„ „ 0-0534 Ag. 

Ag Ib't 


IV. 

OlfiOl „ 

„ „ 0-0815 Ag. 

Air -5 m 1 


y. 

0-1583 

„ „ 0-0950 Ag. 

A f'** "• 


It is evident from these results that tho acids extracto l hyrlifl 
represented a rather complex mixture, apparently contamiug ^ 
myrisiic acid, since silver myristate requires Ag-32‘2 per 
Their nature was, however, more fully ascertained by the 
examination of the corresponding product from “hc,i\y oiM 
nutmeg." 

The aqueous distillate, which had been extracted wito ctlieM 
abovenlescribed, still contained some acid, which was cou\<’iiel ^ 
a barium salt. The hot solution of the latter, on cooliu,-. 
a quantity (about 2 grams) of a salt in glistening le-i'icti*. 
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^ , ilected^*w|!d^, with a little water, dri^^at 110®, and 

0 j'.;5;) of the dried salt gave 0 81 35 RuSO^, Ba:«53‘5. 

(C,H 502 ) 3 Ba requires Ba = 53 T per cent. 

Hv the evaporation of the mother liquors, a further quantity of 
mU obtained, the solution of which abumhintly it^dnoed 
Bs^n-uru- chloride on heating. It was likewise dried at 110'’ ah^ 

jtruily^ d : 

1 i.'lO of the dried salt gave 1'‘1201 BaSO,. Bii=t58-7. 

(CHOjloBa requires r>a=:60'l per cent. 

TIk 'O results established the presence of esters of both formic and 
id in the oil. 

Tlie contents of tlio distillation tlask, after the removal of the volatile 
jiids by ^eam, were extracted with other, but only a little resinous 
jBitvcr was obtained. 


il .— of a //cr/cy Oil of yutmetj. 

This oil, which, as previously stated, had been kindly supplied to us 
I(T Messrs. Stafford Allen it Sons, roprosontod a product obtained by 
Ihe reotiiioation of very largo quantities of normal oil of nutmeg, and 
nnl^i^ted chiefly of the oxygenated constituents of the latter, the 
■lfri>ene.s liaving been to a large extent removed. It was a pale yellow 
Iliquid, j'ossessing the following constants : d 1'102 ; ai) + l”17^ 

jin a 1-dcni. tube ; saponification value 6 ‘10. 

Treatment with JSodium Hydroxide. — A quantity (G800 grams) of 
;ho fiil was e/tracted several times witli a 5 per cent, solution of 
lediuni hydroxide. The combined alkaline liquids and washings were 
-Isakf M with ether to remove any adhering oil, aciditlcd with sulphuric 
U'id. and the liberated acids and phenols extracted with ether. In 
'ritr tn remove the acids, the ethereal liquid was shaken with a 10 per 
:«nt. .dilution of sodium carbonate. The liquid obtained by extraction 
'‘Jth ihi* last-mentioned alkali, when acidified with sulphuric acid and 
'latiilid, yielded, however, only traces of jicetic and butyric acids, 
ho orvf-ialline acid could subsequently be i.solated from the contents of 
distilling flask, and therefore the heavy oil, unlike the normal oil of 
did not contain any free myristic acid. 

Idmiijication of Eugenol and isoEtigenol. 

Tlie above-mentioned ethereal liquid, from which the traces of acid 
extracted, was washed with water, dried with anhydrous 
ulphate, and the ether removed. About 100 grams of crude 
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phenols were thus obteined, which were first distilled under di:. 
pressure to remove resinous matter, and then under the < l 
pressure, when the following fractions were collected: 24.') 

250- 2 GO'"; above *260^ 

fraction 245 -250". -Tliis amounted to about 50 gran.:. ; 
ovidenUy ronsi?,te.l chiefly of eugenol. Its identity was contii-i..-i .r 
the formation of benzoyleugcnol (m. p. 69"''), and also of the dij he:)-,;, 
urethane, tiiolfing at 107— 1007, 40 , 1834). 

fraction 250 — 260^. — Thi.s amounted to 25 grams. In at: d; 
to pi ejare from it a di [phenyl m et bane, it was found that tiio j-ro-i:.- 
did not solidify so readily a.s in the case of the preceding frac' .r:, 

was obviously a mixture. With consipleratlon of the probable , 

of uocugcnoi, and as the iliphe7Vjluntlian«of the latter had not i 
been prei* ire<l, a little of t his <leriv<itive was made from pure ivo-v-... . 
( K alii ban rn) ami found to melt at 112 — 11 3^, wbich is b;; ,t f., 
degret^s bigiier tlian the iiieiting point of tlie corresponding dcriv;;:;?^ 
of fU'mnul. It was thus evident th<at the diphenylurethanes n,' r. : 
wcdl adapted for the diflereiitiation of the above mentionr<l iMcr,,;?, 
phenols. 

fractioa aboce 260'\ — This amounted to about 10 grams, h irt;;- 
yielded a ervstallino hen/.oyl derivative melting at 10r>\ thus 
iiig the (jliservation recorded in connexion witli the normni ( il : 
nutmeg, that the jduMiols consist of a mi.xtiire of euert.i>i i: : 
tVocugenol. 

Ily'lruhjsis of the OiK 

After the removal of I ho [dienols liy extraction with a sfilun- i: i 
sodium hydroxiilo, :is above desciibcMl, the oil was heated wifa o 
nlcoliolic solution of pota.^simu hydro.xide (1 [art KOH to lofj ji.ur - ; 
oil), 'riie groat or part of t he alcohol was then removed, wator a l ioi 
and the so[parated oil <‘nlloctCMl, washe<l, and dried j the 
ullcHline lii{uid being resfcr\ed for the subsequent exaniinati'Ui cf ‘t' 
acids, 

fradiotiai l)isiillalio)i of the Uydrohjsed Oil, 

Tlie hydrf/lyscd oil was subjected to a systematic tiaitior;*. 
distillation, tlie [portions boiling lielow 205'^ being hnally colh-:^* 
under the ordinary [iressure. whilst the remainder of tho "d 
fractionated under a [)rc^-ure of 40 mm. The following loodl:* 
obtained : 
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t-iliQg'point 

il 20=/20. 

a;uiu a 
1-dcm. tube. 

Amount 
in gmm!<. 

iMow 195“ 

— 

— 

1S4 

} 95-205 

0-913^ 

+ 11 '22' 

35 

•205-215 

0-9132 

•11 ol 

440 

•jl5— 225 

0 '960(5 

+ 5 5 

233 

•.'25-235 

1-0070 

■ 0 33 

151 

235-'245 

1-0469 

* 0 5 

82 

•245-2.55 

1-P729 

-t- 1 4 

74 

i'55-205 

1-1014 

T 1 -IS 

182 

mill. 

1-1:116 

T 1 S 

130 

i<;o -171 

1 -1:511 

-r 0 51 

560 

171-173 „ 

11437 

: (J 6 

34'20 

Ah- ve 17-3 

1 '1:106 

+ a ti 

60 


'i’l'lal ,,, gnim.H. 

}'rd:iio)i below 195^. — Siuce this friietioii consisted cKietly of 
which had been thoroiigtily investigated in connexion with 
Uiv nuiinai oil, it did not require further consideration. 

IJenliftcaiion oj Linalool. 

Fri.tdiuii 195 — 205 . — This was a colourless lu[uid, possessing the 
fnijiiaiit odour cliaracteristic of linalool ; 

U U5«SS gave 0'28«1 CO., and 0T046 11,0. V 79'5 ; 11 - 11'8. 

re(juirt.s C- TT'O ; 11 = 1 1’7 per cent. 

Tiie analysis of this fraction indicated timt it still contained a small 
Au. -ant of terpcne. A ([uaiitity of it \va.s gently oxidised with a 
chnnuic acid mixture, and the product extracted witli ether, when, 
ifit-r till* removal of the solvent, a small amount of a yellow litpiid 
'*.is olitairifd, whicli wa.s distil le<l under the ordinary pressure. The 
p-rtiuii Indiing between 215^ and 255" posses.seJ an intense odour of 
(itral, ;ijnl readily yielded u-citryh/? naphtliacinelioninic acid, melting 
It 1‘J7 ', thus confirming the presence of linalool in the oil. 

UndijiriUwa of honieol and 'fer/nneol^ and I'orvialiou of a Dikeione^ 

o,n,,<v 

205 — 215'’. 'This was a very large fraction. It was a 
imWiiiIc s liquid, with an odour resembling that of terpineol : 

gave 04015 CO 2 and 0T115 UJ). C = 77‘7; H-1I4. 

CjgHj^O require.s C = 77'9; iI = lT7 per cent. 

Itii Jor Ttrpimol . — A portion of the liquid was shaken with a con* 
Otultak-d solution of hydriodic acid (sp. gr. 1'06), when a heavy, dark- 
oil was formed. This was separated from the aqueous layer^ 
ill ether, and shaken witii a dilute solution of sodium 
■‘''^il'hii.j to remove the free iodine. The ethereal solution was 
''AMif-j, -hied with anhydrous sodium sulphate, and the ether removed, 
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when a thick oil was obttmcd which spli4ifie4 m a.free«ing ; 

TbU solid was dried on » porous tile and from ^ 

pet«)leim», from which it separated in colourless prisms, 
bO". This molting point was identical with that of tJ i 
dibydriodiJe, prepared from terpineol (m. p. 35°), an 1, 

the two preparations were intimately mixed, the meltiu,' 
remained unchanged. It was thus evident that this fractioii of ^ 
oil contained a corisidorablt* amount of terpineol, and its pre^t -. o 
contirmed by the isolation of the ketolactone, f. jm ^ 

producbi of its oxidation, 

OxidatioJi of the Fraction. Formation of the Ketolactone, C H.,0 
a DikeU/ne, CJIi/X, and CamjjhoT. — A quantity {150 graui^ m 
fraction (b. p. 205—210'^) was oxidised with a chromic acid mi.vtureis 
the proportions of potassium dichromate (8 parts), sulplnuiL ai-4 
(12 parts), anil water (30 parts) to 1 part of oil. In the beg iijni :,?/)( 
the oxidation the odour developed was that of citi'al, but finally' 
became distinctly camphoraceous. After the mixture had been Lactic 
lieated on a water-bath for about an hour, it wa,s allowed to cool, 
then extracted several times witli ether. The ethereal liquid i,va> jirii 
washed with a solution of sodium carbonate to free it frojn 
substances, theii with water, and the etlier removed. A viOot 
oil was tlius obtained, wbicdi was distilled with steam, whvii 
greater portion [lassed over. The non-volatile portion of the 
prmluct was cxtracUd by ether, the ethereal solution beint; ivdshe*!. 
dried, and the ether removed. A small quantity of a viscid, 
oil was thu.s obtained, which deposited ho solid, even on long 
It was linally distilled under diminished pressure, when the fnutiiiid 
higiiest boiling jx)int was obtained as a viscid, yellow Ihpiid, wljufi 
solidified whoii stirred wdili light petroleum. This solid wms dii>Jc5 
a porous tile and crystallised from ether, from which it sepuiMtci^c 
colourless prisms melting at G2 — 63"^: 

0‘11G5 gjue 0’27S2 CO, and 0 0907 lip. C = G5'1 ; H-H 7. 

rcijuires C = G5'2 ; II = 8 '7 per cent. 

It is evident lliat this substance i.s identical with the kelclutorr. 

!’■ ■^^)> '^’liicli was obtained by Wallacb by the Dxiilv.iLt 
of terpineol with cliromic acid. As it is the optically inactr-f 
rnodilication of the kutulactone, it follows that the terpineol t unUned 
in the oil uunst be the racemic form (compare Wagner ami 
Ber., 1899, 32, 2315). 

The portion of the above-mentioned oxidation product 
volatile in steam possessed a strongly camphoraceous odour, 
no solid substance separated. The distillate was then extrca tci vriss 
other, the ethereal .solution dried, and the solvent removed, whiT.i 
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of an oily liquid was obtained One part of this oil, in 
solution, was heated fpr some time on a water-bath with 
l,vJrox>!;i mine hydrochloride (1 part) and sodium hydroxide (1*5 parts), 
V. iiii’li water was added and the mixture carefully neutralised 
. .ipliiiric acid. As no solid oxime sepai-ated, the mixture was 
fUr.u'rl with ether, the ethereal solution being washed, dried, and 
solvent removed, when a biuwn oil wjis obtained which solidified 

.taring with light petroltuin. This solid subsUoco was collected 
on a liltcr and crystallised from hot alcohol, from w'lilcli, on cooling, 
>t M l u vtcd in small, rectangular prisms melting at 140^ The yield 
,,f tiii-*' compound was about 3 grams ; 

0 i:;o5 gave 0-2804 CO^ and 0-1 IS7 H.^0. C-50*0; 1I-9-G. 
n ijji „ 0-3137 COj „ 0'1272 H.,0. C = o0-8 ; 11 = 0-2. 

H I'.f.'S ,, 27*4 C.C. moist nitrogen at lG“o^and702 mm. N = 16‘l, 
CJ 1 1^02^2 requires 0 = 55 8 ; 11 = 0-3; N = lU'S per cent. 

From lliese results, it appears higlily ]>robablo that this compound 
;j thf (w-'-b/ic of a diketone^ known compound of 

Uie f.iraiula with which it might be identical is the 

('f ethyl butyl (li ketone, 

tTi3*CH,,'C(:XOIl)-CJ(:NOH)'ClI,-ClfrCTi2‘Clf3 
MO.)'. 139 — 141'-^], which has hoeii desciihod by h'ileti and Ponzio 
J jr. Ckem., 1808, [ii], 58, 3G1). Those authors also prepared an 
which was found to molt at 96 — 97-^. With the object of 
^’lrrtaJtJing whether our dioxime is identical with tliat prepared by 
file li ;itid Ponzio, 00 grams of the fraction {b. p. 200—215^) were 
oc'.iin'd as previously described, and the portion of the oxidation 
jridtirt which was volatile in steam treated with an excess of 
I'kiivlhyth'n/Jue in alcoholic solution. No solid osazone could, 
k-vvvi-r, l>e obtained from the product of ilio reactiou. An attempt 
:dso made to obtain a .seinicarbazune of tlie diketorio, 
in>:ii the volatile oxidation product of the fraction 205 — 215®, but 
’ViU.i-iii, succes.s. These losults therefore do not permit of any 
' uhhion ies])ecting the identity of the compound CylljjjO.^Ng, here 
'^-ci:kd, with the dioxiiue of ethyl butyl diketono prepared by 
Hl-li aed Poirzio {loc. cU.). 

Hi'* dioj-h/ie, CglljgU.^N^, is a colourless, odourless substance, 
‘i uuj^ny .Hilublo in cold, but readily in hot, alcohol. It is also soluble 
•‘ Aariu ethyl acetate, from which it crystallises in fine needles, but 
• tijiv soluble in benzene, and insoluble in light petroleum 

^r*<l in water. When warmed with dilute sulphuric acid, it first 
iVtd, d(jveloping a fragrant odour, but, as resinification ou.sued, it 
itupt.^ible by this means to regenerate the ketone from which it 
‘ “1 k., !i formed. 
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Since not more than a trace of substance of aldebydic or k,.- 
mture woa present in the fraction of the oil employed, it Ls 
that the al^ve-mentioned diketone must represent the oxida'i 
duct of an unidentified compound, which is doubtless an akoh -'. 

'I'hr li^dit petroleum litiuid which had been separated fj ’t; 
dioxiuie, a-( above dc.^cribed, possessed a strongly campUoraceou^ 

After llie removal of the solvent, a brown oil was obtainel '.vi.:;. 
did not solidify, and was therefore distilled under diminished ( tt-v-u;. 
Fiom the first portions of the distillate a solid separated wi.uL 
the characteristic (siour of camphor, and, after drying on a p r. ,, 
tile, melted at 170— 17 j'. This substance readily yielded a 
carhazone melting at 238 d and when the Utter was mix. 1 
camphorsernicarba/ono the melting point remained uDchangcI. X ^ 
having obtained the camphor in the form of its oxime by th?* Uvs: 
inent of the original product of oxidation with hydroxylamin* . it :..i 
bo assume<l that the amount of the latter was only sufficient to . 
bine with the diketone which was [>resent in the mixture. 

The identiticatiou of cami)hor as a product of oxidation of 
fraction boiling between 203^ and 215^ affords couclusive evidt:.> ; 
the presence of borneol in the original oil. 


Identification of Geraniol. 

jFVacD'on 213 -225^ — This was a comparatively large fraction, {; 
was a culuurlesH liquid, possessing a rose like odour : 

O llOf) gave 0-313G CO, and OdODD HjO. C = 77-l ; H-lOd, 

Thi.s fraction was found to contain some terpineol, since i: ic.ij.'j 
yielded the cry.stalline dipentene dihydriodide (m. p. 80"^) on tr. 
with concentrated liydriodic acid, whilst the analytical re^u:!' 
indicated it to contain some of the constituents of the piuixr l.ii 
fraction . 

A portion of the fraction was oxidised with a chromic acid uh.r. 
when the odour of citral was at first strongly developed, and lix-ia 
final pioduct a further small amount of the diketone, Cjlb^tl- v ;■ 
obtained iu the furiii of its dioxime (in. p. 140°), which hi* 
described in connexion with tiio preceding fraction. 

As the odour of the fraction, together with the evident foriija'.) ^ : 
citral by its limited oxidation, indicated the presence of gem;:; 1. * 
jKirtion of it was treated with diphenylcarbainic chloride Ju 
presence of pyridine, according to the method suggested by hid:;.i;- 
{f />f, Chem., 18117, [ii], 56, 8). when a product was obtained 
crystallistHl from alcohol in thin, colourless needles melting at >1 
This was found to be identical with the dipbenylurethane (m. p 
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I'O.'i:) 

1 fiolu si>6cimen of pure gomniol, and tlio pre^tenco of the 
;n|)onnd iu the oil ^as therefore establLsIied. 


hkntijkation of :Si[froh. 

.. o'i :’2o— ‘^35^— This was a pale yellow li<piid. possessing a 
*. o<iour of safrole, and also tlie rosedike odour of geraniol : "" 

.j >::ive 0-3154 CV>, and 0‘0il33 H .O. C -^ 70 2 ; II l)- > 

I jvn'iiee of a eonsiderable proportion of -oraiiiol in this fiaetkm 
i.hut from the faet that it yielded the diphenyluivti.uie (m, p. 
J. when ^rontly oxidised, some cilral was ohiained, whi. Ii was 
vd by the formation of the u-eitryl /d napiit harinrhoinnic arid, 
It 105 — 1971 Iho odour of the fraetion, to^^etlier with its 
:.^ity and the analytical figures, indicated, however, tlmt it 
.! lined safrole. 

ution was oxidised with a tuixtnro consisting of [u>tassi,uu 
, lie (8 parts), sulphuric acid (12 p:u'ts\ and water (30 parts) 

' ef oil. After heating gently for two iiours. a distinct o.lour 
■/. il was observed. The mixture, after being allowed to cool, 
u'.rJly extracted with ctiier, the ethereal llpiids waslusl first 
.Of, then With injiicuus sodiiuu carhoiiate, which removed only 
uf acidic substance, finally again with water, and (lie ether 
1 A brown, oily residuo was thus obtained, wliieh wa.s shaken 
-y mated solution of .-odium bisulphite, when a .small amount 
■i <-unipouml separated. Tiiis was collected on a filter by (lie aid 
o:.!', and washed witli ether. On warming with dilute alkali, 
uas liberated which liad the odour of piperonal. This 
o'ju'd was subsei^ncutly extracted wiili ether, (ho etlicreal 
■ ’ ing washed, dried, and the ether immovcd. Tlio re.sidiial 
• . s was placed in a freezing mixturo and nucleated witli a 
'vlien crystallisation ensued, and tlie re.sulting pro- 
I d at 54 3o . Ibis was iileiitified as piperonal, thus 
tac [u'esence of safrole in the oil. 

‘‘’■tiim (1). p. 225— 235 ), as well as the two preceding on(>s, 
•‘Ud with semicarbazide liydroi-bloridc and sodium acetate in 
'“bition, and the uuc'ombinerl oil subsequently removed by 
with sU-am, when a very small amount of a solid semi- 
ol>tained. On treatment with dilute s.ui[jhurie aci-i, 
•‘■I a few drop.s of a yellow oil, which posses.seil an oiloiir 
- tu It of litiai, but gave a ft-nai)JdJt'icinchi)aiuic ucid deriv- 
*- 'i. when crystallised from alcuhol, .separated in pearlv 
" at 248' with decompo.sition. The siibstanee, evidently 
■ \\liich yielded this derivative was so small in amount that 
‘i- "fide further to characteri.se it. 
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A', til!' fi ll lion of the oil was slightly laevorotatory, it i„ .. 

- oiit uriOil ;i aruoiiiit of Boioe uiidetermineLl suhstaiu , 
..•tMiii'il kii'l '.ifVule ar*! optically inactive, and the proceding, , 
tlir ij' d Mirt codini:, fractions were dextrorotatory. 

liDo — lilj . — ihis was a colourless liquid, p 
■‘{oiig odo'ir of ,'afri.do t 

g:ivf OvoOli and 0*1417 ILO. II 7 

Til' [lie cnee of s ifiole was [iroved, as described in conii'.- ; . 
ilio pj-. lin;: fraction, by the isolation of a small qa , 
[.iju'i'jii d, m iring at ' > — 3-0 ', from the products of its o.\id;i’: 

/7.o;/iya li 15 —235 , — 4'iiis was a colourless liquid, wlu< i. 
-lightly yellow on standing. It was comparatively small in :n;i . 
ft 1502 gave M U2d CO.; iind 0T021 U/d. C = 74-0; it 7 ' , 
Thi- fiMction w;is specially tested for the methyl ether of . 
bill witii a negative re.-uU, since it yielded neither the cons ; 
biomo dm ivativc iior coubl any voratric acid be isolated :■ 
[iiodm!- of its oxidation. On oxidation, however, it d.-.,; 
-tioiig oloiH' of pipi-roiial, indicating the presoDce of .s.ifi -i 
yii'Mi'd on tnatmmil with bromine ;i eDm[)Jund whicii t;’v’ i 
fr^ni alrdi'd in .'iimll ncoilles melting sharply at 128 — I J’.' 
v,;i' idriit ilii- 1 a', ibe bromo-derivativc of inyristiciu, wliich u. . 

: Cl picnt Iv lir dcscribcil. 

I'rartion 255 ---285 , —This was considerable in amount ; 

<1-1550 gave O'dU-18 CO, and 0'U'J84 HOT C = 7C2 ; 11 - 7 1, 
It was evident lliat this fraction consisted largely of m;.' ■■ 
tiigi'ibrr witli a .‘'liiall amount of some dextrorotatory - . ’ 
ppib. Jdy a ses'juitei pciic, which it wa.s impossible to isolate 
'1 he sub'e>pu‘iit fractions, which had been distilled under 'i, 
j'lc'-^me. Were analvM'd with the following results: 

/•>«('/ KOI hlj — lbh do mm. 

"•1500 gavc0:;s51 (5CanJ 0-095G 11,0. C-70'1 ; H - M 
/'Vfretiy.r 1 b‘J 171 iO mill. 

0'I7;.7 gave 01157 CO, and 0T089 ICO. C---70-0; 11 7' 
l'..ieii 111 tlie-e fra, :;, ins evidently consisted elueily of tin' > ss '• 
of llie tuiluwiiig fraction, 

/ of MyristlciUf Oj^llj.,0., 

tf’ictiOH 171 -172 lO iiiui, --This was by far the large''. ‘i-V-- 
thi' heavy oil of mitiucg, anmunting to 3120 grams, or mor*- 
h;iU ol tlic total quantity of oil eiuploved. When freshly de'x •■■■ 
wa" :i c.sbmrles.v Inpu i, pu'>e^^ing only a faintly aromatic 
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1 I'ave 0-3728 CO,, and 0 0844 llfi. 0- ()0-2 ; IL - 0 4. 

, 0’2875 CO, „ 0 0077 II,, O, C-00’1 ; il=--0 0, 

.L’i 0 0008 00. „ 0-1400 0 - OS O ; 11 0-4. 

0,iHi,,0^ rcqiure.s 0^68-7 ; II 0-2 jh't l oni. 

.’()■ I'l'l'JT ; + O'O' in a l-iK'in. tnbo; n\, rOlOO'J. 

i , it-.'ulto of aiiixlysi^ and tho deteniiinatiou of tho [diysioa] 
of this friction ivnderod it ovideni that it oon.'^i.stoti of 
; '.uv nivi'i-'ticin. lliid compound has proviou.'Iy hocii obtained 
■. ::,;UciiaI dosignatod as mace ail (I'houi.^, y>V/-., ItHK!, 36, btO'i), 

• ; ; .,,1 uf its oceurreuee in oil of nutmeg lias hi(iiei't<> la'cn lacking. 

^ ■ >;n'jm>/risticiii Uibroinide, I'liis was piepared ac- 

■ ‘ to the method de-^ci'ibed by Thoius [loc, ciL). \\ lien iTy.’'tal' 

fi.aii a mixture of alcohol and ethyl acetate, it .''Cpavated in line, 
," 1111 )' needles, melting at 128 — 120 ; 

, gave 0 2000 CO. and O-oKrJ Ii,,(), (' 2<r2 ; II 2-1. 

requires C -• 25 '9 : il ^ 2'U per edit, 
i';. de-^eribed this compound as a white, ery.>( alline [lowaler, 

. : ■ at 1 oU-'. 

Tic’Oi. — A f[uanti(y (20 granns) of the fiMjtion (b. je 

- !7,i to mm.) was boated on a water-b.ilb for two d.iys witli an 
!:.• .'olutiun of 50 grams of pota.^>inm liydroxide, and tlm 

i;.'. extracted with etlmr. Aftej- tlic reiiujval of tlie solvent, it 
A under diiuiLii,^)icd pressure, wiien practically ail pa.s,seii 
I'c'i l,s Dim, Hs a Colourless, viscid iiipiid, wliicli, when plai’cd 
I; --(-.'mg mixture, reailily soliditied. It was <'rystallis(‘d i'l-oin 
. io>m wliieii it .<epai'ated in radiating clusters of needle.--, 
r 14 : 

. i-' - ive O-o.'hsO CO., and 0-0757 M .O. t * bS-o ; H - G-:!. 

requires C = G8-7 ; 11 - G'2 per eent, 

^ oiraciive index of this sub.stance, kimily ddermiiaal ftu' us hy 
i i' i- ra- 11. Lues, wa.s H\i'‘ 1-5G55I, whereas that of iiiyri.stiein 
■' ■■ aae icnqieratnro was 1-52927. 

• ■ ‘ <‘']'Oiii>/ridicin. JJihro'inide. — I' his was easily preparoil hy the 

"iiod ;t.s that employed for the corre.spumJiiig bromo-deriv- 
•• -I ::;yi istiein. Wlicn crystallised from a. mi.xture of alcohol and 
■ • it .stq)arated in stout needles, Jiiellitig at 150 C 

- 'ivc O'l'JlD CO. aiiil 0-0400 Uj). C -25-0 ; II 2-2. 

< V 11; ,0,^L»iq requires C-25'ii; J[:-:2'0 per cent, 

.! i b ijij ilydrohjm of the Ii.e<tvy Oil of Xulnuy. 

‘ o.'.diiie liquid and aijueous wa.sbings obtaijiei! l»y tho 
of the oil, as previously described, were concentrated, 

■■ * 'viiii .sulphuric acid, and distilled with .steam. Tim di.stillulo 

0 i: 2 



I'mAK)’. AVI) SAFAVAY; TJIK CON’STITL’EV IS or TIi; 

(y,ntair:ol ^ 

u,i^ (•xrn.' '<-l '>v of ether. From the aqueous liqr’. 

,;|J I, ’-ly Uf:id, about 20 grams of a barium 

(u.t vii.f1. This was fractionally cry.stallisei], anil ea. h ; 
iUi.Viv- '!, when it was fouii I to consist entirely of barium 
} iMction 1 . (I Sl'jQ of llio halt gave O SIOG l3.iSO^. Ibi 

II. U-7'.‘21 „ „ 0-7217 IbiSO,. Ill ■ 

111. o lUOT ,, „ 0-1573 P.a80.. IW 

1\'. 0-7113 ,, „ 0-6S02 I)i8(>j. I'm 

requires Ba = 53-7 per cent. 

1Te |m 1'; yi llow, (uly acids wliic-h had been extractc I :; 
flmtili.i!!- 1 a means nf ether, as abovo described, amountei • 
0 giMiiiM Themi were distillei under tlie ordinary pre- . 
•J7ii , :in 1 t]i^‘ r- iii iinder at 20 nun. pre.ssure, when th. : 
I'nicliotis wer(‘ obbiined i (rt) below 230^; (6) L' 

(r-; -Juu l'To 7>]') nun. ; (d)_ 190— 230 ■.20 mm. Ei;!i 
f(M< tioiM \v,i-> converted into a sodium salt, from which, by u 
].!c<‘i|.it:itioii with ii solutioii of silver nitrate, a nunibr ■ 
ill s wt-re |iiv|i Lfc 1. 'rho.se wore washed, dried in a v:; , ; 


Iplu 

me .‘ici<] 

aiid analysed : 



(aj 


,Mve 0a:)38G Ag. 

Ag- 

13-S. 

ih) 

b l ih' i 

yivc 0'ii T.i2 Ag. 

Ag = 

= 12a^. 


D'lS.'h'} 

,, ()-O7S0 Ag. 

Ag- 

4 3-0. 


od:>;;i 

,, O'lH'Tl Ag. 

Ag- 

4:M. 


01 752 

O-if790 Ag. 

Ag 

45-1. 

{'■> 

(Miill 

gave 0-(1|;M Ag, 

Ag- 



(i'li<'.2 

,, O-OSOi; Ag. 

Ag^ 

- 43 3. 


(1-1751 

„ (i-07G5 Ag. 

Ag 

:4::-7. 


itl2:;i 

„ ()-ii5tl Ag. 

Ag = 

= 14-2. 

('0 

0-1-272 

gave O’O.ho:} Ag. 

Ag^ 

- 39-5. 


ic2Iir> 

(cCisoG Ag. 

Ag 

::39-9. 


0-23>i0 

.. ti-odGS Ag. 

Ag 

-- 41-9. 



(tjl jO i.,.\g rmpiires 

Ag 43-0 per cen 



tMli/OAg 

, 

Ag = 40-S „ 

It 

would 

ai'Pcar fiimi the 

e re 

suits that the vc 


ubtaiiicd by the hydroly.ds of nutmeg oil contain ■■ 
proportion of an <.'>‘'.nic ;u'id, with smaller amount- '• 
liighu" and lower molecular weight, 

J.-o!uti(ni oj <( TVic Mouocai'bo.':i/lic Aci'-h TYjllr'*'' ' - 

.\fter the removal of the volatile acid.s by distillair i- 
as above described, there remained in the distillation 
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This ifas spread on a porous pUtc, when a ipiantify of 
.>r became absorbed and a crystalline solid was obtained. 

was purified by dissolvin^^ it in hot dilute acetic acid, 

I it crj>tal]is€d in hexagonal prisms, melting at SI— 
M>sed a slightly yellow tint. When crystal] i.-ed from 
I.mI, it separated in needles. The sub.stance is lAtrenudy 
the usual organic solvents, but is itisolublc in water: 
ave 0'2072 CO.^ and O OSfil lUX (’ 70 1 ; H S :b 
,, 0-26’20C(T „ 0-07oS H/), (' Tn-} ; II S 
reipliros C~70'3; II ^S-1 pw cent, 
in alcoholic solution, neutralised 7 '4 c.c. .V 10 XaCllf, 

CY> 11170 ’ C()J1 requires 7 '4 c.c, 

V known monoearboxylic acid of the formula 
proj>ert{es similai’ to tho.so of the above com[KHiiid 
■ \vpropioiuc acid, which has been described by Hi^cbofV 
33, 1270) as forming colourIe.''S pri>iiis, melting .at. 
' , A specimen of the latter acid was flierefttre jircpared 
rpose of comparison witli tlie abovt' described ccmipniiml, 
i sulistan(’es were found lo be not iiltubieal. The sub' 
ned from nutmeg oil is therefurG to bo regarded as u now 
;-b'- aciil, CiQlii^O’CU.lt. 


Sionmari/. 


alt-of this investigation bavo sliown that tlic es.-ential oil 
t i'litaitis tlio following substance, s : 


■ about 0'2 per cent. 


. * about SO iier cent. 

o.pMme, I ^ 

;;i\ aljont 8 per cent. 

. , I j' about G per cent. 

• w ■i''-:ohol, yielding on oxidation a diketone, 0^11 j^Cb, in very 


; C -- of ,aii aliiehjde rosembliiig citral, but yielding a 
acid derivative melting at 24S '. 

-Ojoiit o n per ccjit. 

■ e in, bY 1 1 ] 4).;, about I [ku' cent . 

•■■o'ltcid, in the free .state, aijout O'dpcr cent., and appai'oiitly 
■ uu iii the form of e.sters. 

“ acetic, butyric, and octoic aeid.s, and a new //jouo- 
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rz/iV, < ftll in the form of esters;, . and ih i. . 

\!’ thf* jiropnrtions of the above-mentioned eon^tit 
th -- n;il;' *Afd for what we have designated a normal oil nf . 
i! .A<vi-i'i- that a^ the latter dilTerod in its physical . - 

Iv iii ir - o[)tical rotatory power, from the standanU ■ 
ffir ^hi> nil, the conipo>ition is subject to considei i-\. 
li-ii. accatialing to the character of the material employed f. ;• ,i 

'thi- iuv<->tii:'ition has, furthermore, shown that the { :• 
loitnc-;: nil wliicii ha^ hitherto been designated “mytist; . 
iiiixt lire (if alrohol-, of which terjiinool appears to bo the pred- ! 
f itur'iit, 

[[, view (i tlie fact that narcotic properties are attrihno ■ 
ijutuK-g, iii(‘ a'it]i(>rs :ire at present engaged in an investig.n 
cnn^titucnis uthcr than the essential oil. 

Tif. Vt i' : : - 1 ■',! i; ( j[i:Mii'Ati Ri:'(i-;.Ma ii LATiOiiAToUiF.s, 

P'iMk’N, K.C. 


( ('!, 7V(( Ilf f,i!, of AlcoldJ .!/ 

Iirjijlcirrhiioil. (Jctfnv‘-'l'(>f]. 

I’.V llitl’.r.HT llnWSON PlCKAKD and dosnni KkNV'A. 

'I'lM inri ill'll dc'crihcd by one of us and \V, 0, Ihttlniaoy 
llH'!'., B9, DiTt for th(‘ I'c.'.olution of racemic alcoliols by il.'* i: ; 
cry-'; o idii 'd all nsicr of /-nienthylcarhamic Licid fal]' a. ‘ : 
(d "cts! :ilcidi<d, av thf c-ter formed by this alcohnl i-- n • 
rc-n|ul:<.:s. lui-'Vrvrr, \< riadilv idlocted by another me; 'h i ’ 
di '(TiIm"! hy ni.r i,f u> atid W. (), Littlebury (tliis vo).. I'.'T.i a 
f.'i' ti;" prc]' irat :on of pavi* d- and /■fs'oboi'iieol. 

lilt iialii- a!ili\ dride i'omhiu(‘s readily with sec.-octyl a’c'a.- . i 
rr'.uldag acid c-icr is almost (|nantitatively resolved liy Hc* ■ 
(iciii. ili-'t of the Itrucine salt ami tlien of the finchouidinc v-./. 
:icid c'-tiT ontaiiici] fiaon the more soluble portion of the : r ; '■ 
'Ha' act !vc aU'.ihiil is very stable and not readily rac' a,:-" ’• 
th.'ciM' wiiii wliicli b'th iijdical isomerides can he oh’Ci:.-;; 
tills ah.'oicd nmi'c cntivcuhait than any other for oxperinc a’ 
ladli till* ih'Xtro and l;c\odot’ins are required. 

It iri' already been shown by Marckw'ald and iMcK';- 
I'.'ti-}. 34, It'd') that comuu'iTial sec. -octyl alcohol, wliica i' ■ 
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/ i.v.'‘tor oil with potash, is a mixture nf tlu' iiuuuivo ('om[>oiiiui 
. . ;jit> of tlie hevo-alcohol, aiui that iiit^ same ran be partially 

I bv fractional esteiirK'ation with tartaric iicifl, However, 
,,v:ii!um rotation of the proiiuet obtained bv their metliod was 
. :U-T than [al„ \ \ whereas the pure aleolml has i O’S'. 

VV. i>e shortly to conununicate to the Society results of similar 
carried out with the simpler aliphatic alcohols, 

Expkkimkxtal. 

p . .>>!vi alcohol usoil in our oxpennuuits was Kahlhaum’s 11 

; - v. In a - dcm. tube, it ^mvo a - O'lo 

\ ' (Jcti/l Uydi'ogeu l*hth'dlat&, t j-t f/i * .Hpt'O., 11, — Ivpial 
-octyl alcohnl ami plithalic anliydrido are iieated 
pM.-l-jd for tifteon hours. An excess of etliyi aleolml is 

i_ s!.'l the mixture heated on tlie water-bath, 'bhe mass is dis- 
• i iii sudiuin carbonate .solution, whicl» is cxt-raeted with Ii;;hl. 
v- .ui to remove traces of neutral esters, uiirlianyeh alcnlo)!, and 
• ; iuijjUi'itie.s of the comiucrcial aleoled. Tiie alkaline .stilutioii 
, ; :;'a‘d, and the acid e.stcr extracted w’itli el her and ciw^l allised 
!r=-!n bhiht }teti'oleum, d'he crvstalliiie mass obtained imdls at 
•u.d i- very soluble in beiuem’, ab'elei!, ehlorofonii, ami eithei* 
acetone or iicetic acid, from which il may also l)c readily 

..^Milised. 

. . r-'i/ -Octyl Ilydi'oycii IddhalaUi. Si-Kiy-dve crams of I be 
; >■' ii'id e.-ter are di.ssolvcil in ai)ont I litre of acetone .and bihled 
a laclux condenser with 9d crams of brucimu .\fter I lie 
•- .i ;i i;i-> dissolved, the .solution, wluui cold, deposit, .s clusters of 
Ti;':j;atic crystals of the salt, which melt at 110 — l b's' and 
; - 0'7 ' in etliyl-alcoliolie soliiiion. Twa) recrystalli.safions 

.i >■ !;e f_ove tlie pure salt, which melts at I.jI '1 he iiiollier 
. i - : .a II,' werked up and cive a further (U'op of tin? pure salt, 
■ ’ l.einc about 70 grains'. A nalysi.s , shouts the salt lobe 

: - i I jiiejccule of each component (N found l l, instead of 
: ■ r ''ni.'l. 'Flio .spccilic rotation of tlie salt is [ a [,, -5-jj' in 
■ ll ilir solution (c-'T)), and this as well as the ineltinj,^ {point 
• O'i by .six recrystallisatioii.s from acetoruj, 

'' -^■d }l;idro(jcit riith'iliUe . — 'Fho brucine salt is di.ssolved in a 
of aleoliol and poured into dilute hydrochloric acid. 

■ ec! iIimI acid ester ci'y^talli.se.s very readily fi'Om a lai-yo 
' ■ ''f h‘;.dit {>etroleum in lar^m, stunt prisms, which melt at 

b O' i! titiMled, 0‘bbJ2 neutralised o nhMgram XaOfl, Ihisiiy 
" "0 16 evam. The following polariinetrie observations wore 
••• a j di'in, tube : 
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THK ]:K.'>oI.i;TION of sec.-octvl alcohol. 


0 1,^017, ;>{' t'-c. with chloroform, gave a +4*15 , 

1 Ml O'), u[) to 20 c.c. with ethyl alcohol, gave a 

0, + 4S'0ft\ 

TJo - < .‘I-- lie rotations wore unaltered by recrystal lii<ati( 0 'i 

• u 0 • f Ala.*'. 

] t ‘inrl.oni'Un^. Phthalat.e . — Tho mother liquor* fi 

;.tiirihc lit arc j-i-s ipilated hy hy<(rochlorio neid, and yieM 
. !( i \vhi(h ha^ Sth, - 12’4 in otljyl-alcoholic solution. Th.^ 
.'.li' i' I'l l |i u *ol in a i-iiiiilar manner to the brucine salt. 1- 
l;-cs from acetone in long, felted needles, and ,i 

1 . ( TV tall! oitinr;' nudts indehnitely between 112 ^ and 
I Cl iti't ;i n‘ 1 ot :it ion 1 

(J ‘.'I'jT, iii idf iij) to 20 c.c. with ethyl alcohol, gave a 
•J-iii III tiiljc, wlicncc [a]„ - ()H-02 

1 see, Av'/rrc/^?i j'hthahitf, is easily obtained from tin- 
dine It ('rv^fulli-cs from light petroleum in lu.stnmv 

veiy siinihir in oppi arance to tho.so of tlie dextro-ester, and : 
7.'. W lien t It rated, 0' lo ts neutralised 0 0(152 gram Xa< »li 
n-jiurcs ()ai(',.')d gram. The specific I'otatiou is practically 
with that «>f the optical antipode : 

o-'.eld.'t. u[i to 20 c.c. with chloroform, gave a - I 

V (h ill. 1 uhe, w lienee [a],, - 43'27 ^ 

made np to 20 c.c. W’ith ethyl alcohol, gave a 
a 2 drill, tube, whence [a],, - 4S‘26'\ 

A niiAtuM.' (if a|ijiroximately equal quantitie.s of the two j.': 
imdied in'h tinitcly at almut 5 

d -or Alcohdl — 'Wic active acid esters readily dis.solvi* ir 
]iMla.*h, ami ai(' ijuiekly hydrolysed, wlien the solution i.s lu':’. 
a!(“i‘h(d, I cing insoluh](‘ in alkaline .solutions, is easily oxtn 
etlier. and i,* then frart ionated under reduced pre.ssui'e, S.-v. 
par.itivt- ('.xpiTiiiii nls wrre cari'icd out witii the dextro-e.-^ter. •' 
alone aiv 1 i'i oidt'd. 'I’iie following are the rotations oii-. i-v 
: luco sfpaia'o |ii i paiatioiis : in 1 the acid ester was hydrolyM-i 


■ulalo i am 

'■uni of potash 

: in H it was 

partially bydr 

r<‘ the cal 

•ul.tted aniinint 

: in ill the residue from II 

•d omiij.lclt 

dy uith a largo 

c\cos,< of [)ota! 

di: 

I. In : 

1 7ii i mm. t 'll) 

c at 17^ gave c 

t+ 4-00'. 

11. „ 

I'lii min, 


8-OOA 

111, ,, 

lM 'I' d mm, 

., 2iV „ 

I'OU'. 

+ 11. 

L'oo mm. 

M 

15 f'dk 


Similar prodi!ct> to iliovc were mixed and redistilled 
the ['urc ./ ;*tC.aK'(yl aleohul boiled at 86 ",, 20 inui. The dei.'*' 
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, -i S'JlM aod 0‘822D, this being slightly higher than rcx'orded 
' {AnnaUn, 1880, 203^ 28), who gave Of' O SOJd for tho 

0 uli’ohol. ~ 

refractive index was foun*! to lie jL;;' whence the 

1 ii- refraction is 40'2S, tho calculated value heitig tO lA, 

^5 rotation was (ibservcd in a 2-ilctn. tube at 17 , the mean 
'.-on concordant readings being a + 8d25\ wiionco [ab; h-9‘87'\ 
.,^0 observeil in solution : 

made up to 20 c.c, with chloroforin, gave n in a. 

_ Irin. tube, whence a„ -f-9'OOb 

. b made up to 20 c.c. with ethyl alcoliol. gave a f-1’07 in a 
: dim. tube, whence [a ]r, -b9-7i)’. 

; ai'C dextro-alcohol was reconverted into tlie acid [>hf lialatc^ 
ui’lioiit recrystallisation had [a],, +'bS‘l!)' in etliyl alcoliol. 

I b.iiilvs are duo to Mr. Tom Thornloy, who caniml out pro- 
,;v work in the jweparation oF this and st'voral oilier raciunic 
:i;:iiic O-stors, as also to the Hcseai'cli Fund ( 'oiiiuiit lia* of tho 
‘V r a grant which has defrayed much of the cost of this 

:r.\i Td hmi an r!rji(iO[, 

Li voKiiriiN. 


— TliV Afl'ij] i>J (n)Ifl. 

[ ; ■ 1 1 . 1 , 1 A M .1 A ( -K so N Po and C n A la. i^s S t A N’ l K V (7 1 fisox . 

b-iMViu v that organo metallic compounds can in many ea.se.s 
ly prepared hy the action of zinc ethyl on tho lialogon 
(f t!ie metals wap made by Buck ton {Froc. Fo>/. Soc., 
9. •■00 j ; he thus obtained mercury diethyl, lead tetraethyl, 
'••tiaethyl, but was unable to apply the same reaction to 
' j irro.ion of alkyl compounds of silver, platinum, or copper, 
• ^ i iVuidiey showed (Froc,, 1903, 19, 290) that the alkyl 
c.ds are conveniently prepared by the action of the 
• n, i'-.tgent on siannic eddoride or on lialogon derivativ'es of 
’ni c(>inp(»unds ; since that time, a series of pa[)ers on 
■■ V. action and its developments lias ajijioared l>y Pfeiffer 
■ ' 'bahorutors (Ber., lOOt, 39, 310, 1125, 4G17, d'C.), but 
' ‘C: •!> have apparently overlooked the Kuglish work on tlio 
1 I'Oii this and allied work, it has been learnt that alkyl 
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roijj)>ouriil», -uch as tho^L* of tin, silicon, mercury, kv., . 
n-a-lilv j-rf|>arr-l by the action of alkyl magnesinm halogf-, .. 
utivcs on t)if‘ liali)gen compounds of the elements, ity ’ ... 

(.f il:c )Oi/nanl reagent, there have hitherto been prepami 
-ontaMvo.; of cla.s-cs of alkyl compounds of those elemeri’> •.* 
b-l' f L' grr>up.s n to V^IT of the periodic claSKiticati • 
cvi-iieiico nf these was eitlier demon.stratod or foreseen by 
iJnllTii. Chun. Coc., 2 , 297 ). 

and Peachey have, however, recently prepared , 

philiiiic hydi'fiaido and its salts hy tlie aid of the Grignar'i . - • 
(Pj<u-., !9HT, 23, SO), and in the present paper wo de^. 
jiicparat iori of diethyliLuric bromide by the aid of magne-im:. . • 
Unmiide. We are thus now acquainted witii orgaii. . 
(•(.iiijMjutid' of elements of groups I to VIII of the v; 

cla-.-ilical ifui. and can consequently ' conclude tliat inemln-j f 
the ciL'iit vejtical gmnp.^ yield stable alkyl compound-. 1;. 
ftriginal ['crioilic t:ilil(*. Mcndeh'eff places gold and platinu:;: 
iHuizoiital scries 10 {AuWfle.n, I.S71, Supp. lld,^ 8, 15]); r;,;. 
intere-t. in eoiiiiexioii with hi.s mnclnsion that elements 
in the liigh'O' cvrui-niiiiihered serie.s do not yield -t us» • . 
(‘iciqiounils, and that, if alkyl compounds were obtiiiiia;. • •; 

sucli clcfnents they would be totally dilTcreiit in propet ‘i. ^ 
pi'fViiHi d V known orgaiio-melallic substances. Trimethvl: i ■ ■ 
ioilidi- and diethylauric bromide are salt liko sub^t inc'- ^ : 
-litutions according with tho quadrivalency of platiniia' i- ' • 
tcr\’ah'ncy of gold; they eoiTO.spond roughly in proper:- . 
-ui-h •'Ubstaiiccs a- trietbyl.stannie and diethvlthallic salt-. . 
doe- not appear legilimato to conclude that Mendeh’-efl'- i:-- 
i.s verillcd by the discovery of tlio alkyl compounds of i.s 
and gold. 

Idiiii'ncc w.i'. obt:iined hy Waiiklyn and liy Frank' ' i 

A’:);/, vb-'., iSii'.), 9. dll, .115) of tho exi.4eiico of pot i- ; 

sodium i.ahvl. (' II l\ and (bll^Xa; although neither '. 
wa- i-)late<b it ap[>eai's fi'om tlic experimental facts ([mi ■ i’ ‘ 
autho!-.s that ethyl iodide acts on sodium ethyl with f": .r 
sodium io.b do and gaseous products. No indication wi- - 
ol tho prodib'iiiin nf a compound liaviiig tho composition b 
In t Ht* ra>o (tf tlie organo-gold compounds, hohavimir !;.■• > 
of tlii- ha- been nloervcd ; there seojus to be no tend*-'. '; ’ 
the prodiiclion cf the simpler substance, C.Jl-^Au, Icr ’ 
I'ojiijdex C'Uiij'oiinii, ((.M 1 . )„Au Hr, lias been prepared. ' 
perlc’.ps lll\istrat(' better than has lieen hitherto possihh' 
rciaigniseil aspeet of the ]>eriodie law. In a high grrs 
periodie table, group \, tor example, whilst trieih} y- 
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. :;iv 'bit’ll ethyl iodide, triotliylbi>mu[liiuo iKes nol ; 

:;:ioncy of the lerwilent element to hermno ijnimjuevalejit. 

■ >he> as the atomic weight increases. In the low numberoil 

. I. the converse is to be concluded from the facts that the 
. C,H-,Na and (Cyi.)^AuHr, are known, whilst the com- 

; ( olI>diTi and (t. oH-)oNa[, have not yet ]>eet\ prepared, 

Diet/njlauric Bromih, (t'JI. V.Au l>r. 

'.hr preparation of diethylauric lirouiide presents some e\- 
,;;a,*>utal ditliculties, it will be convenient to slate [irecisely the 
A-.s ns under which we have been ai)le to obtain llu' substance, 
iuin (0 grams) is couvertod into magnesium ethyl hmmidc' 
y 'a.-ttnicht with tho calculated quantity of ethyl bromitle dis- 
. ... i ui anhydrous ether {L’OO v.v.), care Ixdiig taken (Imi no 
. V ■ - '■! magnesium is left in the solution, Thi* .solution of tlm 
> : .u-o l reagent is then run very slowly into a solution of dry 
bromide (22 grams) in ether (IjO c.e.) by moans of a drop- 
, riiiitel ; the latter solution is woll cooled by a mixlnre of ice 
; i lit. ami constantly stirred during the process. Ucartion is 
-mm u.i-.ais, and during (he admixture metallic gold begins to 
yartt*' out; as sooii as (he whole of (Im iirignard reagent has 
- a run in. powdered ice is eautiously added and the mi.xturn 
■ ill'.wed to warm up to the room tciiqierature ; water ami 
a**'. ic acid are tlicm added, and tho lupui] c.xtracted scn’cral 
S ' wuh light petroleum. Tint petroleum extract i.s waslici) 
■m tiiiifs with water and transferi'ed Uj a largi' basin, whicli is 
' [uic- i in a warm draught cupboard so that, tlic petroleum is 
*n .-vaporate rufudly at a tomperature of 25- -dOA Wh.-n 
• : e;on m enn][ilete, an almost cojourloss, erystalliiU' residue is 

'i,'- h.isiii ami this, aftuu' one crystullisation liv spontaneous 
• c ’: ‘.‘rui of its solution in light petroicuim, yields pure diolliylaurif? 

■ ' Jiio.st favourable eireunistances, a yield of 2 

..An- of the pui’o substance is obtained fi‘om tiio (|uantili(*s 

■ ■ • ! .iboye. 

o ic liroinide useil in lliis ni(;tliod of jivep.iratiun can be 

■ : ' 'V ‘‘'H’ic clilorido without diniinishijig the yield, but no 

.ve :d wa.-’ obtained on mixing thtt aui'ic bromide and iiiagne.dum 
-'n.nle soluuons at the temperature of boiling liijui<l air, 
.'"1 i" diminished by running the auric bromide .sfdiitioji into 
Oil- <irignari] reagent. Attempt' (o ])rep:ii-(! the substarua* 
*don of zinc etliyl on auric chloride, both in ethereal 
Ai-iu un.succe.salul ; the two solutions react with groat 
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viohiif*-, a^^po.-^ited, and do organic produc: 


i'olaO-<I. 

crystallises from light petrolemn i 
f-o!oi]rl* 'S <]otibly lefnicting needles, which melt at 5S^ wit’; 
<!♦ < und have an odour resembling that of mon' 

it is verv soluble in benzene, [petroleum, ehlonib 
i-lfier. riiiicli h 'S so in alcohol, and insoluble in water. The 
vrhitili'C> )(-;tdily at the ordinary temperature in air or in a • 
;ii.d would douhtlf-- Ic-fid it>elf to vapour density deterrnii 
\u.fii lif.'itL'd to about 70', it, dtcoiijpo.ses ex[dosively, leaving a 
f.i' thf' tn(-ial and givii;g volatile products which, from their < ■ 
i;f>t i‘ori.'i>t of sini[ile hydrocarbons, like butane, or of halog. i 
alive- <if the .auic. 


'I'lie aiia!\>is f)f the coniptound is convenienlly effectctl by d: 
the >ub-lai;ce in rdiioiofoini, adding a cddoroform solution of ' 
.vhaslv fvapnrating to diync.-vs, and weighing the residue 
oht liiif d aft*')- igrdt ion : 


ti -jo.s-j gaVf tel 'J hi Ail. Au -o8''n. 

0 ' 1 1 . j.,Aunr re(|uires Au-oS’8i: per cent, 

I )ii‘l h\ lain ie hrondde is extremely sensitive to reagents, I' 
pn-( i}'ilaic of sihau- hromide with solutions of silver salts, a: 
otK'f a< icil on by bromine, ammonia, or nitric acid. When . ■ : 
light in contact with water, metallic gold is gradually f 
ifihntion alM> takes ]>lare rapidly when its solutions ar(> war 
tint the Cl v>talii>ation of diethylauric bromide from all bni ' 
volatile i-olvt nt.- is dillieidt. 


Mnaocdii/Ianric Oibro^nih, (CbU,.) Aiillr.,. 

tin a<ldiiig a diluti' solution of bromine in chloroform lo .• 
of an e(juinu>Kcnlar proportion of diethylauric bromide in n 
.-olvcnt and allowing the solution to remain at \h>- ■ 
tempei.Ht lire, ci v.vtals of monoetliylauric dibromido are 
depo-ite<i. After nlo^t of tlie chloroform has spo;.* : 
evupoia'ad, the crystalline deposit is separated and 
t'hloroh'i in, 

dibi'Oi/iiJr, is sparingly soluble in tie: 

«u game xilv.uits, and is moderately soluble ill warm •' 
ci-y.-taliiM .s in tiMii^jiarent, dark ruby-red, doubly-rcfnu ti' 
with -apian* I'lids ; mi heating, it decomposes gvaduail. 
iitohing. It was analysed hy decoinpiosing a knowm wa i_: ' 
chlonduiin solution of bromii.c and weighing the metal remi.n ■ 
ignition ; 
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'2 ^^avo 01682 An. Au = 5 1 09. 

((-'Jfj)AuBro rcjuires Au = 5107 per rent. 

iviiipauiKl is iiuieli more stable tluui Oiethylaurie bromiile, as is 
,:ii the fact that its .solutions may be he.OeJ la a mueh higher 
,tare than those of the latter without the ocvurivneo of 
■ji. It is immediately canverted by ammouia into a luiglit 
iwder, which is insoluhlo in water lU’ a vtone ; this produel 
vicdently on gentle heating. 

iiitere.-'ting to note that, w'liilst diethylaurlc hroniidt* is tpiite 
inonoetliyl.vurie dibroinido possesses a red e.dour almost, 
]i not quite, as deep a.s that of auric bromide. 


Anuninodiet/if/laufic Hroinvi'’^ , V..\u lh',X II3. 

utly warming dicthylaurie bromide with dilute aqui'oiis 
.1. -olutioi] rapidly oceur.s, and after ev.jporatimi iu a vaeuum 
. ehuric acid a white, crystalline subst:u)ee nuuaiiis. 'I'lie 
may ho recTystallised Irmu heiizt.-ne, and foi-ius transparenl , 
t- fr.icting, eolcmrless needles, which decompose gradually on 
;it about 60 ^ Jt is soluble in b^uizene, acetone, clihu-oform, 
oiiiaonia, or ililuto livilroehliaic acid : the solution in hydro- 
.u id may be boiled without the oeeiirreiice of reduction, and (he 
. not preci]>itated by platinie cliloridt', althuiigh on prolonguvl 
_■ metallic gold is deposited. The aipieous aced-one sidutioii 
ni I cijiitate of silver bromitie witli silver .silts. 

uiy.'is, a weiglitsl ijuantity of (hu substance i\as treated with 
n 'lii >oluti(m of hroiniiio, as in tlie ]irevi(jus ea-es, and- the 
:.'mted ;uid weighed as metal. 'Die n-aclion with tin* bromine 
1' much more violent than in llie other eases : 

' eive<)’0728 Au. Aii = r)o Gi), 

'(’_.H-/2'Vuljr,XII, re(jnircs An-5;VU8 jier cent. 

b-taitco ap}iears to bo the tirst arjimino-compouiid of gold 
•'ll- iieeu described, and in typo of I'oiniio^iiioii does not 
.'.d to any other ammino-compuiinds which have lieeii prej>ured. 

■ 1 '--inly be classed with the couqionml of ferric cldorido and 
1 l'c(.'l,,,XID, de.iCl'ibed by il. itosu (J/00 Plufs, 

stigaiion cf these .substance.s and of tlmalk^l compoumls 
■n>‘r metal.s of groups I to VI 11, of the {leriodie clas.sitication 
' uitinued ; in view, however, of tlio i>oor cliaractei' of the 

■ product obtained, the work uecussariiy [u-oeeed.s but 
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\Vf, '1' 'ii*.- to (■xj)rt‘>s our Uunks to Mr. George Mattliey, K.K > 
‘'(Uji'rou'lv allowing' iH the tine of the large amounts of go: 
have been n: jimx-d in the work, 

M. ; ; S' <jK TrcHSOl/jiiY, 

Vo iM. i\ Uoi's luo^ii v or M AXi iiK> I Ki:. 


('(‘III.* MrfjtfjJ ]:!fhrr.'< of soiiu^ njjdivxyitnthru.tii ' 

Hy Ahtjuk (lK<iUOi: Pkkki.v. 

Tuk :■(•> iH.s (jf an ovaTiujiation of I'liay root {Ohlculandia 
:iii lii-iiaii (iyt.-Uifl) iiiadu several years ago (Perkin aiel II 
Tiaiis., Is'Jb, G4, Ihji), uiiij 1895, 68, KIT) iiKiicated that t .. 
luiiu-il, ][i addition to ulixarin and its gliicoside, raborylia ; 
mniieroii> non-tiiiL-Lorial subt^tanees. 'file most interest i: ; ■ 

lalter enii.sistfd of dimethyl eiliers of anthragallol, tho a-me::i}i. 
of ahzui’in, tlie iiionouieth)’! ether of hystazariii, and m ij\ :: : 
util line jViirione, and these <mmj)Otinds were ]irOsent in tli-.- -/ 
of loot examined, partly in the form of gUicosides and paitlv 
Irre slate. 

Suuuiwliat I'erontly iJoek {Moiuitah.f 1902, 23, lUUS) st’,!;.- : • 
luetlivlatifjii of anthragallol and obtained a dimethyl eth>-r : ■ 
colouring matter, wbicli did not agree in melting point wit;, 
tie; anthragallol dimethyl ethers found to be present in l';:.; ; 
As the rcMilt of tliis single observation^ Bock makes tie- 
statement; ‘‘ K-i ei’srlieint mir deiimae-h nieht aasgeschh'.-''-:. 
dm Atluui' Perkin’s und liumiuel’s nicht <lie vermutle.-i'- 1 : 
/.ukoiiimt, da-s sic vii lleiidit hydrierto Gerivate siiid. . . . 'o . ■ 
glaube ieli da‘> eni wirklielie Trenuung den iMetbyhither d- ' .r 
gallul, Ali/,arin.s und anderer Gxyanthrachinone wde sie in dn- V. 
Von (Hdtudiitt'lU xunhclUita voi'kommeii, keiueswegs so leirht 
wie os nach den Arheiteu Perkin’s und Hummer^ deu An'-ei)' ;:. ; ■' 

'Ihe statements of Buck were noted at the iiuie, but no s’a'- 
taken to re[dy to tbeve criticisms, for although it was tjur.c ; 
t hat ail error liad ari.'en in regard to one of tlie three aa;;.: -:> 
ilimethyl elliers desctihefl as existing in Chay root, it •hi' -’- 
impossible, on considering the facts given in the pa['er. ’■ 
cumpouuds in ipiesiiuii could be otherwise than derivative.- 
ijuiuoiiv. d’u atleiiipt a re-examination of the root itsedf w- ..- 
been luirdly worth wliile, and the subject would iiave rein tu- * • 



1 1 Y DRO X Y A N T [ I H AQ U I X< f-S. 


20()7 


;iul not some residiieij reiuiiining from the former Nvork Uvii 
.ii'iooverod. The jsepariitioii of tlm various s^ubstiuicos \v;ls 
ii luvordiug to the methods t^iveii in tin' [U'ovioius work, uml 
i,c- here alluded to In tim urdfi in whieli they oceur iu that 

f ; J)iinethj/l l.thtr (J), in. [>. ilUi).— This lonipound, :is 

•. .; A -hown, is distinguished by the faet that its ammonium salt 
it-aiily isolated in the crystalline eoiuliiion, and serves to dls 
it from the iiiitliragallol dimetliyl ether (/>) wliieh under 
:.,!ilions employed is not precipitated in tlii.s manner. A re- 
itiou of the substance corroborated previous statements, and the 
, s j noint, remained unaltered, althougli numerous attempts 

; a 'iei ['Urilication were resorted to. tbving to the fact tlial the 
. : ; m' uf its alkaline solutions disa[)peai's on treatment with zinc 
-■ ! r rciurns on exposure to air, it seemed obvious that, taken in 
:: : ;i I'll with the evidence previously given, tin’s com}>onnd is a 
. .We of antliraquiiioiie. thi the other hand, should it eoatain 
, i.iiiulic or allied grouping by gentle o.xidation with cluomic 
: ' 'irresi^onding liydro.\yantlirai|uinono tlimelliyl etlier would 

‘ i, and .sueli a niotliod ^vas employed for tiit‘ determination of 
' -lilution of meiiibet's of tliis class winch are present in tlie root 
tiie V':nlda<jo inadra^jiaUina (Trans,, 66, hTl). It wa.s 

•. h i.-wevor, that when the anthragallol dimetiiyi ether (.1) was 
1 !<i tlic action of ciiromic acid in acetic acid solution, an oxida- 
: till- ciiaracter did not occur, and it suffered gradual Lle>t ruction 
■ ■ ■ h-rntatiun of [ilitlialic acid a.s previously noted. 

! :: ' aL) prepared with some difficulty from anthragallol 

: ■ Uiiiiethyl Ollier of this colouring matter, although from liis 
. ' d ligares he was unable to pronounce this to be a pun; 
; a.'i. As is well known, tlie difficulty in dealing with phenolic 
' "f this class is to metliylate the liydroxyl grou[) in Lho ortlio- 
■' .. I'l.itively to tlie earbinol group, and this, freijuently iiiijiossibh; 
'■ •■!.'• nilroduction of mctiiyl sulpliate, was a fairly sure indication 
•' ; le-.-iice of such a grouping. In attempting to methylate <jno 
'•••' I <'t the natural antlii'agallol dimethyl ethers, this dillicuity 
- : ucces.sarily occur, a.s both compounds miglit already possess 
c\y group iu the orLho']>usition. To determiuo this point as 
‘/a; anthragallol dimethyl ether (dj, it was dissolved in 
"omul, iiio solution gently warmed, and treated witli cjui- 
i i ojiitie.s of inethyl-alcmliolic pota.'h and inetliyi sulphate 
• '• * K-'l ccdoration wa,s given by tiio linai addiliou of the iontier, 
!w treated with boiling water gave a crystalline, pale yellow 
: which was collected and wa,shed with hot dilute alkali, 
• ;; eded at IGb^ It was practically pure, fur after two 
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rerrv'OUiiH itiuti-i from alcoiiol and acetic acid this me!* 
it'Ui^iijK'd u tialtered : 

Fo.h.I, {' -hS-:;; H - t‘78; = 14*83. 

( , i I o o jl, , rt.‘<jiiires C - C8'4G ; 11 = 4-70 ; 15 lti ■ 

]i of pale ycdlow needles sparinj»ly solulne in ai 

sv,i^ 'rnthragallol trinuikyl ethtr. The welting p 

uiili that given by Ihick for hif? ether, but there was every : 
i'i tiii- ( t'O that a pure (■om[»ound liad been obtained. .M- 
pnK-* (-]‘ >i( ea.'-ily tlial from only a veiy small (piantity of th-- 
etluaMUli •ient of the fully methylated product could be i- 
purj-o^e.' of eharaeterisiition, and accordingly it appears cv: i 
m tlif original s:ub>t:ince there is present a luethoxy-gro ;; 
oi I bo-jxjMiioii iv]:itively to tlie carbiriol group. 

y\s prrvi(ju5]y stated, the anthragallol dimethyl ether i.! 
efNObdiiiii; amiiiohiutii salt when its hot alcoholic solution 
with anuiiunia, ainl it a[i[pLMred interesting to observe if, b\ : 
:ili'<.liolic pp.ia-^.sium acetate (Trans., ISOU, 76, 433), a (•.mi - 
[pot:u''iuin (‘oiDpound woubl be precipitated. Such was f.i. 
the c.i.'e, a crv.-L iliiia* [U'ecipitate se[>arating almost immcili ;', 
Found, 1\ ■- 1173. 

requires lv=: 1210 per cent. 

It <(p}isi.»ted of glist('ning, violet leaflets, which ou ex]>o-':; 
ail of the l.ilioralory suiTerod .somewhat rapid doconqHisili.e, v. 
duction of the free dimctliyl ether. This proneness to 
e.Lihiin dio.xide is not e.vhihited hy the potas.siuin baits of an’:. 
a!i/.:uiri, aiul allied colouring matters. The compouii'l F - 
wator with a ciimsou colour, and the solution is unafi*-’. 
rai'od t,, the boiling jioint, at least for sliort pei'iuds. 

A nihragnilol dimtihul dher [li) in general propertie.^ F 
soiiihle.s tile substance (dy but is characterised by the fa : 
atamoniinn .valt is readily soluble in alcohol. An elahoraU' - 
puiiriealiotrs indicated that the medting point previously giwi. 
ctuiipound (227) '227 ) is slightly too low and should he .-V 
and the acetyl derivative melts at 176 — 178^ instead of IF'.' . 
chruiiiic acid in acetic acid solution it gave no indication (■;’ a 
anthraquinuiic nucleus, and, when methylated, was is-i !; ;> 
funiietl into anthragallol tviinethyl ether, m. p. 168h 1: : 

therefore, the const it ut ion originally assigned to it. I’' 
acetate did not precipitate a potassium, salt from a \r ‘ 
.''olutton ut lliis compound, a property winch again 'into 
it from tlie anthragallol dimethyl ether (d). 

d/i-;;<ju/i a-Mcthi/l Ether . — This iiitere\>ling compoiunl ici' r. 
k'cn [iroduced synthetically from alizarin, all atieuii''-.' 
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, . , iuiviog resulteJ in the formation of tlio oorrospoiuling 

, K Valeri va tire. The mothoxy-group pre.^ent in this sub tanco 

more readily liydrolysed than is usually tlio case, for pro- 
, ; :ii:e>tion with boiling baryta water is sutVuueiit for this purpose, 
... consisting of barium nlizarato thus sepaniting. This 

^ .,;'v therefore accounts for the ditiicultv in obtaining eitluu’ tliis 
or alizjrrin diinetltyl ether by means of iiietliy! itxlido, for 
. M'vessn prolonged digestion in the presence of free alkali is 
_.'v. A rtvexainination of the substance conlirmod the melting 
. , , previously givett and it was found tliat by means of 

y ’^K)tasb a sparingly soluble potassium salt catt roa'Iiiy be 
. Tliis compound, whicii crystallises in garnet cobmred, 

ic needles, 1ms evidently the formula hnt as i!. was 

> .... « \ to reserve the small «[u;intifyof the ali/.u’in m*'thyl <*ther 
fi)r more important experiments, i| was not fmlher 
.< '!’() be certain that the luetln l teller eontained but oim frt'O 

! i: \v! group, it was acetylated, iiml tlie aeetvl derivative, wliicli 
; ./(.i o 'Jl-^ was analysed by Zeisel’s method ; 

r ;:, l ( Ifs-O-Oo. 

C^^ir^^O/C-jr.p rcquiies CH^-=^5 0G jier cent, 

!• v :> therefore a monoacctyl compound. 

,t further proof of the constitution of the ini'th\ 1 ether, it was 
•f' 'ing to study its behaviour on metliylalion, fur containing, as is 
:ci, tlie (U'tho'inetlioxy-group, the production from it of aliz.irin 

■ •hyc'her should proceed without ditliculty. Kmjiloyiitg methyl 

■ c.' , -tioh was found to be the case, and on treating tlu‘ pianiuct 
’h- r<'acti()n with hot water, jialo yellow, glistening needles 

1. These consisted of tlie substance in a jiractically jmre con* 
i il Wfi'O roerystalliseil from a miNture of arctic :u‘id and alcadiol : 

i '11-21. 

( pll,/|,(0'C]l.;)., requires CH,, "11*19 per cent, 
i • t, nice melted at llIO — 211'. Ali/.arin dimethyl otlier 1ms 

• ii'pued hy (Iraehe (/jg/'., 1905, 38, 152), hy the oxidation of 

y b: iiin dimetliyl ether, ,, ,and al.s*o 

'■-•'I'' .'U]d Thodc {Amiakyi, lOOG, 349, 207), by the direct 
■‘ .oo.n;, uf alizjirin witli methyl sulphate. As the nielting point 

■ '•}' authors to their compound is 215^, a small quantity of 
"■•tiiv! ether was prepared according to the latter melhed, and 

■ • hr certain timt tlie alizarin employed was pure, ml vantage 

• ‘ ' f a sample which in the course of the earlier wiuk had 

p - 1 oed from Chay root. 

-na cC'Csiderahle quantity cf methyl suljdiate was enjployHl 

' •• A !, (J X 
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, of tlit3 reaction was alizarin jn-monoinetlu 

iL<‘ I . 1 

1 . hlv a tnu‘? of the dimethyl ether was obtameu. TL. 
i -'trul Thode’s method, was puriBed by ei'. 

Ii.,n akoi.ol arid acetic acid; it melted at 210— 21 1 \ 
i-i. rit ir:il wiOi the product formed by the methylation of th- 

!/i/’ta:arin rnonortiethyl cAhtr^ contained in Chay root, 
(•vamit.cd, niid as a result the melting point, 232^, and 
pr^j i-iti' s a'M^iiicd to this compound were corroborated. It w . 
iiK thvlatc I hy methyl sulphate in the manner previousily , , 
and the crV'talliiie ]>ioduct was washed with dilute a!' 
reel vrtallised from alcoliol and acetic acid : 

Kaujid t’ -71B1 ; H-4-74; CHj-IMS. 

( Jl,n {< roquiiTS C = 7164 ; H = 4‘4S ; Cllg - 1 1 I’j 
It consisicd of pale y(dlow, glistening needles, rnelting at 'j:; 
jiparinulv .-oluhh' in alcohol, and was evidently hysiaznriu 
((Ur. As this ('omjioiuul did not appear to have been ]. 
J,n'p:iii (l, hy^^tazariii, obtained by the method of Lkdieiii 
ilolifmiii'f-r (/>r., 1002, 35, 1778), was metliylated by 
(ltin-th\l >ii]i'lii(e. The reiction proceeded without dilficiiltw 
product, wliich melted at 23j — 236 \ was identical with th ii 
fr.uii lie* natural inoiuunctbyl ether. 

'I'lcj ^/^llvdroxy.ihthra(^ninnne isolated from Chay ro«>' 
evidently identieal with the artificial compound as to 
examinat i( 11 iiiinecc.'Sary. It was, however, methylated hv :• 
iiU'thvl ^nlph.ite, and the product of the reaction cvystalh- 
aU'nho] at.il acetic acid : 
i‘\)iind CH ( - *hl S. 

k’OT'Uj lequires CII^-G'SO per cent. 

'i’hi' m hydi'o\y:inl!ir:i(juinoiie inonomethyl ether forme-l ni' 
needles iiieiting at 1 1)2 --- 1 1)3 and was found to be identic^ •. 
subst atu'c prcpiv.'d in the same way from synthetical 
anthiansnu'iiuc 

^ The >(t (billed aiithragiillol dimetliyl ether (C), previoudy •; 
ns existing in ('hay root, could not, unfortunately, be rcii:v>' 
'the amount previeiisly isolated was very .small, appro.xim !' 
From 2 ewts. of iho root bedng all tliat was obtained. 
syutbetical lUilUragalhd ili methyl ether (/oc. cii.), m. p. I-' ' 
a pure suh<tauce, tlun the compound (C) for which the u.' . 
212 -213’ was given cannot have been a distinct pwo-hu-. e 
have been a mixtuio of the two authragallol dimethyl ^ 
{H)f pireviuiisly described, In any case this reasouir,.' i!« 
adopted by default, as [ho matter is not worthy of 'is-' 
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, which a re-examination of the point would necesj^itate, and it 
.i 'lusrly can now. only be considered as proved that C'liay root 
. . two dimethyl ethei-s of anthragalloi. 

:.iUiofiS of the Met/ioxij-^roups iu (he Anthra<j(uhl Dimdhyt E(hers 
(J) onci [U), 

I ■ -...idering the diiliculty with which tlie u-hydioxyl group present 
,.,: .irin and tho allied hydroxyauthriupiiuoiies is luothylated, and, 
kii.jiuto consideration tho comparative ea.-e with wliich the two 
, illol dimethyl ethers of Ciiay root are converted into anthra- 
I ; 'liiiiethyl ether, it appeared extremely probable tliat butli com- 
i ioitaiu a methoxy-group in the u-position and would po>‘^ess 
( vilicr of the following formuhe : 


;OMo 



(’0 

^ \)ir 

\/\ 

CO OMe 
ai.i 


I'ur 


:: i,' r 

O' t 




it is reasonable to suppose that llbck’s .synthetical etlier 
!.;ive the third possible formula and contain a free Iiydroxvl 
position, on account of the ditllculty with which the hitler 
' methylated. 

rvviuusly shown, tlio methoxy-group present in uli/oirin 
i ether somewhat readily suffers iiydrolysis in boiling alkaline 
i'. and it seemed therefore likely that tlie correspondijig group 
m tlie two anthragallol dimethyl ethers would be hydrolysed 
more readily than those [)re.sent in the ineta-positious 
iy to (uie or other of the carbonyl grou]»s. Shuiibl this be the 
■niagallol monometliyi ethers possessing respectively tlm con- 
^ (Oil : OH ; Oi\]e- 1 : 2 : d) and (Oil : OAle : Oil - 1 : 2 : d) 
pi'uduecd, and the identity of each could be ascertained. Thins 
i giouping is that of a tnethoxyalixarin, a compound whiidi 
-c >oluble in alkali with a blue tint, whereas the latter, which 
tsa methoxypurpuroxanthiii, sliould yield red alkali salts. 
‘VesUgate this, point a small quantity of the anthragallol 
i i-iiier (,-() was dissolved in 10 per cent. i)otas.sium hydroxide 
■md the liquid heated to 160^ in a .sealed tube for five hours. 

■‘ a t when cold appeared a.s a deep blue sombsolid, crystalline 
‘‘•rli, on solution in boiling water and tioatment witb acid, 

1 mi orange-red precipitate. I'his was collected, well-dramed, 
‘1 iu boiling alcohol, and cautiously precipitated with hot 
^'ben it separated completely on cooling in a crystalline 
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r, U,( I. J,. requires CUg^lO oO per cent. 

Ki.'jji ti.‘; a'i.ilv.'is ii i-; evident Ihiit this product, which : 

^rl , i. i‘d r.-rdli' s melting about l9o\ was a mixture of a 

Oi\l etlau- of aiitliragallol. On the other iuu. ■. • 
] • e ive neee-.-ai y information, for, as tiie substance was 
i!. Li:;:!];** with :i blue cnlonr, and readily dyed mordanted < * 
r, : dd he little doubt tliat the mononiethyl etlier present t-. 

( f iH' i'jiriii. 

At! e\{ji 1 itin lit carried out with tlie antliragallol dimethyl et: : 
in.d’ !■ liif >:in.c cojiditieiw, at IGOh showed that at this Uuiij' i,:- 
; i.e *:e.uiy no liy«irrily.-i-> of a methoxy-grou]i occurs, for the : . ■ 

I '.;:.* et I’l.e leiu'.cred -uh.'taiice wus 23r>q and its general pr. 
weie ideii'ir.il with tlie.H'. of thc Original compound, Kiii: : 
li tv.e'.er, a tioiipeiature of IbO' for live liours, it was evide:,- ■ 
ooce- i-iiinge hid iiew u.curred, for, although the alkaline solutA. 
.'hii I'-d and no tiwee of blue could be iletcctcd, on acitlidcatie!. i ; 
nd j ii i ij'daM- '.'[iaiated. After being (“ry.''tallised by the ail-i;--: : 

V. ai I !- oi it- het. aleuhidie solution it commeiicccl tosinlti' c ; 
ai,d li. cited 'Oiiijiletelv at - \’2 -2llk: 

Ih^^ind rii 

> A*'t‘!IV, requires CIL -Kl'oG percent. 

Tiii' piodiici w.is evidently a mixture, but the fact tiiat its -V;,; 
^dintn.n jn.vM'-Hd a red colotir indicated that the inonome'ijvl <■ 
whleji li;id been (ol Hied WaS HitUlOX iljnLl'pUrOXLUiiJdn (Oil ; ' 'li 

1 I ill- ceri'e.''|i()mlmg etiioxy-dorivalive has Ijcen 

-h'lwn ( I rail"., iS'j'j, 76, 'l Ui) to 1)0 produced when monej,.:,. 
aiitliiag.il.'-l i." heated with ethyl iodide at 2o0', andtho suia'; ;- 
ihe alk.ili vill- ol this (‘ompoinid are red, Tlicsc resiih" 
aildiii -' roii>iderai)I(‘ proof tliat tlie foniiuim I and JI givri. . 
repioeiit rej.preti vtly the anthragallol dimethyl ether.s (.Ii I 
i)Ut in (M-e. ahhough tliis was hardly likely, some change oiii. i ‘ 
]adio!\>i> ot the itiei lioxy group had been caused by the alk.h: 
tempi r itiuv (Miiphiyed, the hydrolysis of these compounds In r.. 
.sulpiouic ;n iil wa." now studied, 

Kxpcriiiuiit^ tii>t canted out with alizarin a-metliyl 
aii/aiiu uiiuethyl other in presence of the concentrated acih a'- • 
cieai iy showed [iiai the u-metlioxy-group is the most readily a'.: ■ ■■ 
in tiii.s manner. 1 jam whereas during half-an-bour’s dig'.-tia. ' 
fojiner eompeuiid gives alizarin, the latter, although .Muma;..- 
icudily, gives alizarin w-metliyl ether, which, after puicl'*'' 
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■ . \ at 221 — 22»3,* Finally, autliragalial IriiUiAhyl itht'i*, whou 

in (liis re^^poct, gavo at first a oompuuiul M»lublo in alkali with 

p i oi>loi'ation, due no doubt to tho t’onnaiion of the dinaulivl 

. !• (Oil :OMo;OMe - 1:2: 3), but on longer lieating 1‘uilhor hydro- 
...vurred with formation of a monomothyl eilior soluble in alkalis 
I blue colour, and [)ossos?ing mordant-dyeing pro|'iuuies. 'I'hc 
• ;• compound, which for roasons given above cnideiitly tlie 

: .iuc’hyi ether (Oil : OH 1 : 2 :d), on prolonged iseaiiiig wiih 

-■dpiuirie acid at 100k did nut apj‘ear to Mul’er furdicr enango. a 
:,t of interest in connexion witii the constitution of llie aiithr.i' 
,d dimetliyl etlier (/)). 

; of Sulj>ku)'tC .tcud OH th& DiiHitht/l Kth(t' (,1b till beating 
- eo!ii["Uiiid with excess of the acid to 100 , tho alkaline siduliuit of 
; i.-diiet examined from time to time soon exhibited a \ iolet lint 
I binaliy became blue, it was isolated by addition of walor tu 
i.c! M»lution, was purilied by crystallisation from alcnlud and eon 
<d of orange-red needles melting at "Jill 2;)2 . Fvidontly tins 

0 Lt.ee, which readily dyed tuordLiiuod L-alico, is tin' same cotii} niniif, 

1 ! uivr condition, as that fi)rined by tlie action of potassiuni hydr- 
i-‘ -idulion on tiiis antbragallol diiiiotby 1 ether, and also by dig<'sl ing 
,r >g:illul trimethyl ctlier with sulplmric aciil ; and I hero can bo 

, ' di:ubt that it possesses tho constitution of a nuulii'xyuli/.arin. 1 1 
!. -U'd in one of the former comiiiuiiications (lor. rit.) i.hal when 
' lit'laiico is hcati'd wdtk liydrucliloric acli.1 at IdO for an liour, a 
: c. of this nature, but evidently cuntainiiiated wit li antlir.agalln), 
i in.vd, and liock (/oc. cit.), by the action of siiiplinrii* m-id on his 
•'.ti'.i etlier, ubtaincLl tliis aiithragalhd iuoin)meth)l oilier, m. ]u 
i , ;ip['ai>uitly in a pure c<mditioii. ,\s shown altove, this 

’:.-\yal;/:aiin is Init slowly, if at all, attacl^ed by eontinued In ating 
! pijurie acid at 1 UOb 

: >'/ .Snl/>horlc Acid Oil the Dimeihijl Eildr (/>). — Uy the actinn 

■-.e Si )i| on this Mib.stanco at FKF for half an hour, (he ]>roi]iicL (tii 
0. n ui alkali gave a red coloration which dill’ercil but little fiom 
.o'c.-ii hy the original com[)Ound. Fvi'u alter two liours no 
chango occuned in this respi'ct. 'I'lie precipitj^to 
' -u by (he a<ldition (d water ('xldbitiil a more (-rangi' tint, and 
'■ y coh.-isted, at lea>t in [tart, of an anliiragalloi nionomethyl 
at dll continuing the iligestion for sewen iicair.; tlie eoinpound 
• ■' was now soluble in dilute alkali wiiii a green coloration 

'a I'idvioii. ]y (jb-,(,a VL-d Tiaiis., IstUg 76, -H'i' th-i ihi' la.-Iiiiig 

• \citli ihii!; gicul by .S'.liUJick 'Ui'l .Mai' id' u -ki ji.en'-ly, 

■ ■ ' a •(< it li.is ii'jw bfrii prcpaidd by lie’ ainb'if iii liid iliiv,- 'liMiiidt v, :c, ■ 

• 5:'d n.iiiuh, it. ijMi;f.'S.,s;uy to u.vsiiitjc licit lI;o bovi'i' ligurc is l■'>l].•'•f. 

' li V 2 
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1 .'t,,! ! of orange-red needles, which readi: 

‘‘ V 'v . , 'iVe ;uetvl derivative of this colouring mil’- 

! . .. riK-dlcH melting at 182 — 183^, and war u 

If- j i.' ; “ ^ " 

J, ,;,, il with iicetylaiithragailol. 

-j , . ihoiefi ro, couridered in conjunction with the ; . 

^ charly that in thia compound no metho.w 

< ,, , 1 . tnL in tlic por^ition 3, for it has been found ii. 

n)MiioiN<’thyl .-tlier, ll : OH :OMe = 1 :2:3,is fairlv 
= ie ;tcid at 100^, ami, moreover, its foruuUioi* 

u i-'i- <.f liii’ n ictioii would liuvo been indicated by the dc 

,J I.f it' Iiihali Silt,'. 

\.v.-idii.t'!\u tiu lcf'UO, W'liereas tho inethoxy-groups in aiitlu 
( .! I, ni. p. 20h , occupy the positions 1 and 3 (foiu. 
n, ti.r*.uJiii;tg;.lhd dinimhvl ether (/i), m. p. 230—232", thry 
i„ i},,. 1 ;tiid 2 (funnula 11). It is interesting to < 

th.L* tii<- luMi.nl ion nf .'paringly soluble potas.-ium salts e.s 
|(v ui'.iin !iu t!iyl cth(r, and by anthragallol dimethyl Mj 
wiicii put;e"iuin acetate i.s employed, is in harmony W; 

pi. ', i- i- v.ui i. 10 Luniu'^ion wdth antluaquinono colouring u 
ii-uUi w hi. 'll pr-nf was deduced that the reactive hydroxyl oecu; 
Hi. la p<.sti'>ii I'ul.iiive to the carbonyl group. 

A' icg:i!'N Jl.'.k’.s eritiei.sin (loc. cit.), that he believes ll 
luciiivi tiii.-i'N of anthrag.ulhil, Ac., present in Cliay root, c.i: 
M<]MiMt.-d i.v am means ea.sily as the work of Perkin and 11 
indie, iLe', eojiiineiil is almost unneeessaiy. Xn the tirst pl.i-; 
aiitiiord.m n-’t produce tho faintest evidence that lie ha.s i- : 
an i'\amui.tti'>n nf (Jhav root, or even that lie has been in ])o."- 
thi leiMir.il <l\rstn!I : again, tliere is no assertion in tin; \ - 
P. ii.in aii-l Hummel tlmt the Mqiaratiou of the mixed suh-':u 
i-a-y ur uf ;i ,-iuijde character. Thus it is stated on page 82.d ■ 
“ Tii-- li,. th..-i' eiiijhived for ih.c separation of the yellow r i: 
in ( ii:i\ lu.t, s duhio in baryta water, being so>neioh(il tn’r 
Mb;. - un psgf c2.d arcappiMsded with a view to explain ti:- 
piir.'’!.'d m-iv eleariv," iuSsildy it is in connexion with th' • 
lli^' !'■ ck’:- ei ■lieirin lam arismi ; if so, it should be suit! i!..: 
olji M'U.-iv unneee'':':iia' at the time to remark that thOre laiu- . 
U']tri‘.'-i'tii a M'la'iije ui quaiiiitative analysis, for such an ide;i . ’ 
oi.'Ur m anyune whu iiad read these papers carefully. 


Avi-: vn l>)' /^/liodoi j/iiltij! Ether cordaineil in ^Ae Vri.:;- 
.Madraspatana. 

It h.i> b. ireriitly .vhown by 0. A. Ueslerle (.Xn'A. P'-' 
245, - (hat tlic Weed el Muntv.la cdTi/olm contains a 
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,,f n tnliy<iroxyiiiethylanthrAqiunoiie molting at 21G'. and lliis 
\tioe he con.siders ia very probably iJi^ntical with (he compound 
;d!ar constitution, melting at 200^, isolated by Perkin and 
acl from the root bark of Vtniihujo madni^patana ('IVans.. IS'dl, 
yi). Although it is quite possible in dealing with substances 
> nature, and wliich exist i.t plants in conjunction with otlter 
■unds possessing closely sionlar properties, tliat an error of a 

0 or two in their melting point Jiiigitt occasionally arise, it 
d unlikely in this case that the conjecturo of Ocstorle was 
■r. The substance of Perkin and Hunnnei, which was proved with- 

■ cilit to be a monornethyl ether of einodin, was produced by tlio 

•!,.n of two distinct isomeric compounds, probably 

iijvd derivatives, with cliromic mid, and was also i>olaU'>l in 
'(• (piantity fi'om tlie root hark of vMspi-J.atHut ('Frans., 

. 68, 1084). As the author was in [) 0 >.se-sion of a siual! qirudity 

cinodin methyl etlier, it was crystalUseil from acetic acid and 
. r.‘‘, and was found to melt at 2iU) -2(11^ ((lie melting {>oiiit previ- 
i/iveii is 200^). The acetyl derivative', ciystallised fi»)in alcohol 
•■cic acid, melted as before at 18d - -I8G , and when this ums hydro- 
, iwib alcoholic potash, the rogencraied luclliyl eilu'r incited at 

'Fhis emodiu methyl etticr, from Vetdilojo was, 

mre, evidently pure, and the surmise of (testciie is aia'ordingly 
. arcct. There is no evidence' tliat this author lias oxanilued 
'■/yii u\a<hu8palatnt, and it is to ho deprecated that (“rit.icisins of 
Kind .•>liould be .submitted to publication without fuller pi-ool'. 
O'C always possible to retain spociiuens r»t’ smii rare sulid tncos, 

; id not this been tlio case in the present instaticc, con->i<lerablo 

1 ic would have been occasioned in the preparatinu of sutbriciif. 
vinrc from the root, in order that the luiuor points discussed 

■ . - Slid be answered. 

■: aw-.]iKFiis’ Ri‘;si.vu:r[r bAiioKATmiv. 

Dyki.vu Dkcaki mkm, 

TitK UsivimsiTA’, 
briuis. 
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f 'ri\' />'" ([f StUhcne a 

fW Thr Ariioh of Cwistic Alkali- , 
and its Dcrhrjtires. 

\ - \iifi: !' (liii'MN, Arthur Hugh Davies, ami I; 

Smith JfoRSFALL, 

1 , uhv ,1 iiiv conducted by Green in corn-;: •; 

i', r r.d;:d-.r:,t.Rs [Ikr., 1897, 30, 3007 ; 1898, si. ] u 

T'l 85> 1 i i32}, tlic view was advanced that tin.; .1- A 

f.Aomt'd (h:' 1. or hliU’A mistahle intermediate produci 

n !ii<‘ iii 't “1 tti(‘ action of caustic alkalis on p-nitro’, ; 

;i[.l ii- -l.-rivai iv(- to Ik* regarded as nitrosostilbenes, i i-. 
.If ■•■fifiiifg ''i l’:o M-heme : 

No li -t il (MI SVJIfA^D,, 

■['ho r'iilfdoAiin w:ts arrived at from a study of the prro-,:'- 
,, i.hiii.Mi, lie* r .ni|f'niels llu')no*Ives l)eing too unstable t<> a;..- 
i fit. The <iM p ( uh'ur of the alkaline solutions of tie - 
j.foi.il (wlieii iie'iiial tiu-y mo pale yellow) was accounu**! 1 ; 

:i - -Miiiin-j b'l' tia* alkali .-alts a tautomeric quinonoid form, smT . 

r|{;i' }l,:NMiil)-()Na (TO.If'X'OXa 
i " * 1 ■ or 1 1 ' 

r 11 !( ■ d [ . : N M ) H )‘OXa c: C . 1 i N*OXa 

'I'l!,. 11 appears to be common to yMiitroioluciU' ai.'! 

di-riv.o i\a -, i''U 1 " ui'catly facilitateil by the presence e!“ N ■ 
rfj.oivc -idOi- in tli-^ or! lio-position with respect to i'n-' 

' T’in> is .‘"i-n. fiir evam^de, in tin* more ready (‘omif. - c. 
yMii*. 5vaMb;'-!.r>’.iipimiiii' acid compared with tliat of p-hVv ' 
i^-i‘l[. Av the same tiiuo. it is noteworthy that in th 
whiib t:i(‘ reacti.-n i:, greatly accelerated by the pie-.-: •• 
sirmclv laaii c.ali \'e group, sucli as SO (.’A or N''' 

t nbmi- of bim in'crmed.iaie compound is blue instead of I'rd, 

In md'-r ti' iuvi-i i'jaie the ctTect of dilTerent ortho sim ' 
and t'l obUain fuicbm' light on the course of the reaction. •■■■■ 
examined Oio behaviour to eaustio alkalis of p-uitvotolnene i’ - 
ui it' o-iiu-iiiyb, 0 iiicthnvv, o-cvauo-, and o-carboxy T ; 

As in tbo ca>es [ie\ iou>ly investigated, we have enut-,; c a 

Tlfh f. '■ !::■>: Ay (li-aui and Staiiitom Tlic !.i‘t.;-r 

i-i'i'i.- p.uulb ii^a; b.awvcii rC,. iniPi,.:,..,. of viuious urtho-siibstitueiim .-a 
■il' ill.- by i'...' !i .10.;; = ' :C.. in.-iliyl gionp wlh'imlerivanvos of p-i.o: 
■•'.d.'eu.u-a m i'll.' .-.ibt. i;. voiflf :is-.ai..ii, on ibc one liainl, and ms-. 

A- i; '.;:' al'";i wiiti iiiti.".e!i:a..-lliybinniiH' -, on Ibe ollu-r. 
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• the intermediate compounds by oxidation to the stable 
'• impounds by nteaus of air or hypoehloritcii. 

the cases examined by Green, AFarsden, and Scholetield 
^M'hloro-derivative and the o-phenylsulphonateb only stilhene 
• rinds were obtained on oxidation, and no formation of a 
; • r iibenzyl compound was observed, althou^di Grcon and Wahl 
t j i’cviously obtained from ^j-nitrotolueuesul pi ionic acid both 

• 'to libenzyldisulphonio acid and dinitro.'''tilbcm'disulplionic acid. 

to the conditions under wliich the alhalino condonsalion 
^ |..‘t'foriUtal. Wo liave now found that the ultimate product of 
largely depends on the reactivity of llto particular dciiv- 
'^vr. Tims, whilst the o-cyano-dprivative gave only the corrc.s[>onding 
1, ne compound, we obtained from ilie inetliyl, inetlio.xyl, and 
,1 ,N \1 derivatives the corresponding dibenzyl compounds ; and from 
: '1 .ifoluene itself, like its sulplionic a(‘id, cither dinit rodibcn/,yl or 
; '.i f.-tilbone, according to the conditions oni])loycd. H. is worthy of 
- •- tint the deriamtivcs which yield }>y jaefcivnco dihon/y! <“om- 
1 b ;ire those which react least easily .and give red coiultMisat ion 
;; • whilst the derivatives whicli yield ehielly stilhene ciunponnd.s 
tijn-c whicl I’eiict most readily and form violet or hUip condensation 


i.e results point to the conclusion that tlio alkaline condensation 
a in two stau'C.s, whieli may be more or less concurrent according 
^ d.-'^'i'ce of reactivity of tlio substance, ddie product of ilie llrst 

L'ives rise on oxidation to a dinitrodilicmzyl, that of the second 
ro a dinitrostilbeuo. This is shown by the fallowing scheme : 


■-Ml 


c..Kknoiinn OiryO,.H,-X() 
ClJyC,Tr,‘XCf 


Cll-r^jIlpNO 


Cn/(J,dfpNO., 

(JHrChllpNlT ('jI’GJlpXd, 

oxidation accompanies condensation, as in tho experiiiionls 
o'H'd, it would only depend on tlie .speed with which .stage one 
' ' Hitn stage two whether the lirst or tho second condensation 
; ’ v.as ih;it cliielly .attacked by the oxygen, Substituents which 
the rouctivity of the .substance would tbeix-foro favour the 
■ ‘‘..■■n of .^lib^eno compounds. TJiat this is in fact the case will bo 
'• i i’< r. 



■»1»> i.lif-J'S' DAVIES. AND HORSFALL: THE COLOURlNi, 


ilKhin-i "/ ortho-Suhstitv^ls on the ReaHu >< . ' 

Mrth^l (Ironp in para-NitrotoluenA Derimtives. 

\\\ h;ivc f rulfNivoiired to obtain an approximate measur. . ■ • 
rci.iOv*- i(=ri'i«-nve by different ortbo-substituting grous. 

tc.;< tivitv of the ;>-nltrotolnene complex by observing the ! ,< 

t. nip-ratnrf'r. at wliich the colonr formation commences under < 

. (.j.dirioii.' of ;ilk:iliriit V nml molecular concentration. The exj . i • 

WHO poifwriiiod as follows; O’l gram of /(-niti'otolueno or ti 

s[-o;alii)g uio'iciil ir fjoantiiy of one of its derivatives wa-; - 
111 1 i-.c. of pyi idino and a { .c. nf jture methyl alcolioL Tin- ^ 
w,l•^ 1 oiil;iii!e<l ill a tC't tube which could be warmed or r . . 
iKjiiiia-d. rivec.c. of a saturated solution of potassium hv.'u ■ . i 
iiictlivl alcidiol (do por cent. KOH) were added, the niixtuiv w - ^ 
Wfl! 'stirred wiili :i ihermotiioter, and the miiiimum tempviM' .. 
riotcil :it wliii'h colour formation set in. Tho following vv-u: •.= . 
obtaitif d ; 

M:: 



On ho- 

ro]<nMt i<m 

t. ! 


slllistitiU'llt. 


ot 

1 N:;; p..-!),- 

H 

i 'I'inison 


j- \v!- ;i 

Clb 


7 

(- Nit!.. -' t-'lvh; 

. ihvl ctli. r ... (I'Cll., 


7 

y. Niti"' ' tp;ai'! 

in.' NIL 



/- Nit;.. '.O.-liii.- 




7. 

( m.-Vn-OOClI.. 

Cl 

A’iolC 

•_ 

ri,.'t!vn. toil .1. 

S0pC„lL 

Linn 


j Nap. <-v,.n<.' 

l..l.a-P,. {'N 



J ; i-lUninl.tMh: 

..;iw Nth 


1 


'I'hc I'p.'iction tCMu^Kn'.atures have, of course, only :i 
tiiatu-c. ns tlicy vary greatly with the concentration 
employed. 

'I'lic coinpnrison shows that, whilst the methyl, mcthi'X'.l. :■ 
niui oniiinxy gioup.N have but little innueuce on tlie react 
coiii['uutid. the moi'C' strongly electronegative groups, 

*‘yaijii- and nitrO', c.\crl a powerful effect, tliat of the nitro l'I' ■; 
^reatc'st. 'I’liis result is very analogous to tho effect on ti." 
of the eliloriiic atom in clilorobenzene derivative 'X-;'- 
electronegative groups, ^nch as the nitro- and sulphonic :u ;■! r; 
when occupying an ortho-position. 

ActiOti oj Caustic Alkalis ..lir Oxidation on par>i-S - ■ ' 

i>y acting on p-nitrotoliiene with alcoholic sodium iy'- 
(L hisclmr and (AVr., 181)3. 26, 2231) obtained sun.; y ’• 

of dinitroilibcuzyl am] dinitrostilbene. The main piouiC ■ 



MAn'EKS OF THE HTH.nENE (JHOT’P. PART IV. 


2l)7f) 

. • .:i was, hoTfever, a sparingly solubit?, orango yollow snbstanco, 

; j the above authors term “ dinitrosostilbene," l)Ut ^yhicll is 
i ’v the dinitroazo<iistilbene, 

, ; Iiy farther coaciensation of the true diiutrost>>iillu‘Ut* wliieh i.s 

;; bleed. In order to prevent the formation of tins (-oiuit'ii.sat ion 
; it is neces.sary to proered in sudi a manner tlmt t)u‘ inter- 
liitroso-enmpounds are oxidised as soon as they aie formed. If, 
b.-' niro, powdered /j-nitrotolncne is eovered with d;i p('r cent, 
b, potash and slightly warmed, the foiination of tiio red 

• ; s . ^Miiipoiind commences at once. The conditions prctdiide the 

Mneiit of hypochlorites, but the oxidation of the intermediate 
r :!bl is readily efYectod by means of air. To obtain good results 
I ; contamination of the produc^t witli coloured lauupounds 

. ,:,!v iiece.s.sary to take care tliat the oxidation keeps pan* with 
i' foimiation, since the nitroso-compound, if not a! om“e 
;a.,I. (piickly undergoes further condensation. Five grams of 
■V osuene were placed in a widc-necked, conical flask logidlicr 

■ b'O c.c. of cold 33 per cent, inetli} I alcolmh'e potash. 'Dm iv<i 

wliieli foriii.s imuu'di.atcly disajipc.ar.s ag.iin on vigoi'on.s 
. giving pl.aco to a pale yellow, granular }o-ecipitate. 'Die 
\s-:t-s continued in the cold witli ennstanl .'shaking until (he 
baaiation only took place slowly and (lie mixture had iircomo 
vr llios', crystalline magma. This was iluui 111 tenal by tbe aid 

• • [■amp, the pre(U[)Ltato wa^-lied witli Iiot water and hoi: alcohol, 

■ The proiluct rcciwstallised from ben/.ene, formed pale 

melting at 18*) -182’. It was evidently tlii> known 

i NOyC,H,'CfIyClfy(',JrpNO. : 

t i. \ lO'hJ. 

t re^piire.s X -- 10'2i) [)er cent. 

’ ' 'Ik- conditions emjdoycd above (reaction in tliecold), diintro- 

• ■ :;>! ajipearfi to be almost tiie sole product, If, however, the 
I'M'me of the mixture is .slowly rai.sed and tlio o[)('ra(ion 

■' :> a d tar a longer period, until finally the colour formation has 
■1’ 1 ’y ceased, the product i.s of a deeper yellow than before .and 
■ ' : -:.V.s chiefly of a compound which, after .alternate crystallisa- 
' ' •! 'e nitrobenzene and from glacial acetic acid, was ohtainerl in 
it-aOets or Hat needles, melting at 2112-— 21)4^. tt 
: ‘ * • be i:^-d>nitroHtUhm.e, N0,<y I,*C]i:CH-((d [gXO,, and 

c .y repre.sents this substance in a somewhat purer .state tlian 

• • j b"'" obtained. Fischer and Ifepfi assign to dlnitrostilbeno the 
’ ‘ : p-iiit 272^ whilst Walden and Kernbaum Ukr.^ 189(f, 23, 

2MJ— 285^ as the molting point of their higlicr melting 



(,i:F.F.N, DAVfR'i, AND nOHSFALL : THE COEOURlN’.. 

^V*.' h vve obtainefl no evidence of the formation 
<■: a "■<'oiid isomeride. Analysis gave the foUowin<» v. 

( ' bl Lnj ; IU3‘57; N = 10'65, 10-55. 
r.Ji rorjuires C--=62'2; H = 3-7; N = 10-37prrf 
Tl.o yi' i 1 ''f I be mule product is nearly theoretical. 

I;i ni.i.-r to di>tinguish with certainty between stilbeneairl ; 
in the above and other case.s described in thi>]..r 
1;:V.- Jijad*' ii'cof tlie following test, which depends on the ni' 
oxid.iMon of iho cUiylene grouj). A small quantity of tin; ^ 
in a little pyridine, and to the cold solution b ; 
or lliifo dn'j ^ of an aectuno .solution of calcium permangai.iiO: 
stilb-iio (; tile .solution is at once decolomod, wi.i; - 

dilH hzyi compouu'b the pink colour persists for several niin ;-.. 
if gently w.iniicd. 


ArliOn •>! f 'uustic Alk(ihf{ CLnd Air on ^-Sitro-o xiA' r 

Tlio opi-rati.m \v[i- carried out in the cold iii tho saiiio j - 
dex’ riiied ;ilM»\ e, fn tliis cusc, also, tlic cruileyieldwas alnio>t tij. : > 
The prod lien ;iftcr recry>talIisation from glacial acetic ae: i, : 
lenion y<'llovv needles, melting at *22-2 — -224'^. It is not oxidi - ■ • 
iiioiigiiiate miller tlie conditions described above, and v, • 
doulit 4:1 2:2 dvinAlhyldihinr^^jl ' 

No -(Vll 

ill" xili'tance is somewhat sparingly soluble in mo.'l -nlv ./ 
gave (ln> following results on analysis: 

l’■mld, r -i'll-U; 11 n-h.a ; X-O'bS, 0*54. 

<VJii.;^bN;. rei^uires C:^U4-U ; U -5'33 ; N-y-33 |- 
t I'ltler The eoiiditions of the experiment, the cori'espomi;);, 
derivative was not obtained,'^ 


of (’.iu4n: and J/r oa \vXiiroayiaJ d \ ' 

I lit' p nilro-o-tolyl methyl ether om^iloyed was obtained av : ■• 
atiun ot nitro o eres'd prepared by decomposition of tlie dia;v . : • 
of /miiro-utoluidiiie ;uid purifieatiun in the maimer d.--.- 

m. Noelting, and tlrandmongin 1600, 23, dow^ . A: 

i-<‘er\ sia!li>,ui,in Irom ale diol, tlie ether molted at abuui 7: . 

I lie conden>atit>n and oxidation ^vere effected in r 

tu htdore, I he yield ot tiic crude product, insoluble in :d' : 
iioaily liieuretieul, namely, d'l) grams from 5 gi'am.> e: .« 
taken. 1 in; sul)siaueu was eiystailised two or three line r' :: ' ■ 

'The dii:hiv,[i!n,thyl>tilh-i^ :md duutrodiiucthoxystilb.ia; !. .v ' 
oU ijiiva ru' a .U'c .i[ javNaii! mid' igidiig iiivostigHtioii. 
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,, 'l l then foiwd lemon-yoUow loAiU't? meltiiiit nt ]7S--1S0\ 

. i t > be 4 : A''di7iitr0‘2 : 2'‘dunethoxi/'rtben:i/! (4 : : 2 - 

<;liphnijlethaue), 

XOo‘C.H3(0>re)‘C}ro<Ui,,-CgH3(0.\rePN(.b, 

L^ave the following resuU5 : 

j-'., ), (’ = o8’43; H = 4-80; X = S-72. 

' requires C- o7‘83 ; lf = 4'81j >i - 8‘4R per ei-nt. 

< V .-howl detei'ininAtion by Zeisel’s niethoJ g;ivo : 

: rII^=S'78. 

requires per eeui. 

, „ . ;’-i^!.\nre is not oxidised by pennangunate under the cutidit ions 
) :il'OVe. 

■ t!ie foiiditions employed, there was no forinalioii of the 
■ : Iihl: still^eiie derivative. 

. (''Higdc and /fppocJiloriie.^ oii \y. Vitro o-tolnir Acid. 

: lotio-o toluie acid employerl was obtained liy saponiticatioti of 
• ''rii'’ (sOO later) by lioiliiig it for tu'o or tliree hours with 
a;.', r id diluted witii lialf its volume of water. After reri'y>tal 
i!'. -it dilute aleolnl, it [(iriiied long, roloiiidess needles wliich 
; ,i' ai'Oiit 17S^. When heated with .aqueous sodiiiiii hydroxide, 

•, V ! <irep violet red coloration, ^vhicli is lauivcu’lrd into a yellow 
on longer lieiting. This eoloiiring matter »lyes 
cotton direct in bright \'ellinv sliado, and is similai' to 
• V. The beb.aviour of the carbo.xylic arid is thcn'ftuT 

■ d-'-aoii.^ to that of the corresponding Milplioruc acid. 

■ I' O' o.xidise the violet-red intermediaio eompound, we have 

■ ! i'l a .'-imilar manner to tliat eniplnyed fru' the sul[)l)oiiii(: acid 

iind Walil. Five grams of p-nitrotolnic acid w'ero di^^soIved 
■ ■ -f water by means of I'd grams of sodium carbonate. To tlu; 
a: were added 33 c.c. of sodimii hypochlorite f-olntion {7*1 [>er 
aai'.-f chlorine), followed imniediatcdy l>y 00 c,^'. of sodium 
'■ t‘ old |ier cent. NaOif). The nii.xture was then I'apidly 
'•d • >d':H br)iline: point, when tho reaction sets in vigorously and 
i i-' ib spontaneously for about half a ininute. Directly the 
' r d;'-kcn.s and the mixture becomes pasty, but before any 

• s ippears, and whilst thoro is .still a small excess of 

• i *' I'-ft (that i.s, in about one minuto from tho commence- 

■ *t" reaction), the ■'.vliolo contents of the lla.'k must he pmired 

' sti excess of dilute liydrodiloric acirl (100 c.c. of concen- 
: h'.frblrirje doO c.c, of ■water) contained in a larg'c 

li ” '-jieration is somewhat dinicuit to carry out, as, if Hie 
* /UA. 
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j.-ictin-i j. to prooec'l a few seconds too long until ■ , 

< hl<.i i ■ f colour formation sets in, and the pnMi - 

ii.. -ii.-j-'juf'ntiy prtrified. When the operation is correctly r ■ 
t! ,• [ f. 'l ift, obt lined as a pale yellow precipitate, s^parii,^- 
Mi I’- r ‘T alcohol It was purified by ‘■everal extrrii - 
r. P o;,' dilitu alcoliol (30 per cent.), dried, and recrysUf ^ ? 

. • 1. 'i'he pii'duct .‘■'opirated in colourless plates, which n . ■ 

:i!, ilOO— fdiOl Its analysis and propertie.s iL.;- . 

ii \ •. i \ ^'-dicarhoxulic acid , - 

'1 ; 'S-dirai'ho.ri/lic ociV/), 

Xn .(;n .r()ji).(;H.^.Cl[,^.CJT3(COJT)-N 
Fmol, r .oM, dii 9, 33-5; H = 35l,3‘28, 3 38; X = c 
(' .M, i)^N, loquire.sC^- 53-33; H = 3-33; N = 7-77 |.m 
I t i> i.u! nx!ili:-f.d by permanganate in cold pyridine .-dij- - 
(■'.Id dill' ;i<|UCous solution. 

We l::ivc lint y.-L (.llained the corre.sponding stilbene deriv e . 
pnic -t ill-. ;i!t iidiigli in several of our exjierimcnts, in u-}y. ' . 
.[:!l< ! I'lii I'liiidit if.ns from tlie above ivere employed, a pr -t 
.'I'tni;, 1 ahu ll gave t h(! reaction.^ of a .^tilbeno com}. ■ ■ ' 
m. lttiy j.nim of this siilstiinco was about 270^. U is iv . 
rnm nil red cnm|.rnmil on adding fihenylhydrazinc or dnx'r. ^ • • 
-.'I'lfnu Ml] HI ion iTiidm-cd alkaline with sodium liydroxi-l*. 

.b''o/o .y Alhfli^ and Air on p- y itro o . ■ ■ 

lii.' nilrila \v,is j.ir}.arcd from /Miitm-o-toluidine hy Cv v 
i'''.i<i!nn, :i[;d imriliL'd liy reciystallisation from alcuh'd. I ■ 
i.aU’ y. n..-A m-odk'.s which molted at 1031 On ml-iit.; 

nr a runn tupieous potassium or sodium hvdrnxi.;- - ■ 
alr.dinlw Mslution of t lio iiitrile, o.vc-luding air hv ;i . 
liydmgrii, :i hriiliant (hay) liluc coloration is produci’d. 
alien atli-r -nine minutes slowly changes to violet, ar. l, :: 
aduiitl«>d, it (luirkly becomes brown, and a dark tarry pr.- ; • 
df[in.'v){)'d. 1 h{; blue conyiound therefore, like other im n ■ > : 

cni", is i.\trt‘mcly unstable. Since its isolation was inip'>‘-v;' : 
at lUice .-iibniitted to oxidation, llnth air and sodium ; 
wi-ro cnn.'oycil us oxi(|iMng agents, the product in each ci'- i-' :: ‘ 
Mime. Tlio liy}ioclilorite, however, gave the best result^, T- 
of tlie nitrilt' were dissolved in 30 c.c. of warm pyridii ai i ’ 
With .iiK) ('.c, (,if alcohol, 'fo the cold solution were Ad.i.-i b 
sodium h} ['ochlorito (1'75 per cent, active chhuiii'' ■. • ' 

immediately by fit) c.c, of strong aqueous sodium liyilo ' 
mixture became warm, and a precipitate sej)arat.'b h ' ' 
immediately collected by the aid of the pump, and ' 
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. . tlivhol. The crude proluct wns a pale vt'llow, >»Mnul:»r 
• >vhich melted above For piiritication, it was 

n^d several times from lutrobenzeiie and ^dacial acetic 
; |f. proved to be i : A'-dinitro ^ :'2 -ilicf/iinofiilbene, 

NO,-CJI,(I^V)'C1I:CII-0,IL(ON)-NO... 

I , '.i.poimd is spariugly soluble iti nitrobenzene. eidort<foi iii. or 
, ,'Ce acid, moileratcly so in jivridine, and alniesl itistduhle in 
li crystallises from glacial aeetic acid in small, indistinct, 
...V . ; •> 'tals, wliitdi melt, with decumposit ii>n at alioiil -oS A nalv'is 
• leHowiug results : 

; C = 00’9, 60-0, 00':1 ; U - ‘2'75, liT.'.i ; X- IT’dO. 

c requires nl) 9 ; II -■ ; N = 1 7 7) I per rent, 

i ■ ^ iCNtanco at otice doeoloriscs peruianganatt' in a t\)ld jtjri'lim* 
On reduction in c>ild alcoliolic solution l)y addition of 
,c;dro.\ide and a drop of phenylliydra/jiK', it is recotnau ted 
. .!« L'p blue nitrusostilbene from which ii is dcrivtsl. 

’.V, c.a- not been able to isolate a soeoiid isomeridc. Alttonpls 
: :t the nitrile into the carboxylic acid wcr(' also nnsiu‘ccsslnL 
, ; ;.i the occuiTeiica of by^roactioris on hoaliiig >vith uiincral 

V'. . it; iro to expre.ss oiir ilruiks foi' a grant fi'iun the ('hciiiical 
•. lt'‘-'e,n'ch Fund, by which a portion ol the c.\[»fnM; of this 
.1 ii Ijcen defra}'ed. 

MfM or TiNCIOUlAL riiKMisi'j:v, 

Tjik liMviai.-) rv, 
la'.ros. 


Tin' In place uiv'ut i[f Alhjl Raxltdcs laj Mcllajl 
(!( Si>hditutcd ^lyuj]iuni>nit Cuiupouiuls. 

I j lU.Mi JlllKV Ow'EN JoNLS and JuDN lloniiKTSllAW 11 ILL. 

>:,'avu hy one of us (Proc., 1901, 17, 1105) that <liben/,yl' 
• si i ({Uaternary aimnonium compounds <’ont:uning the jnethyl 

■ '••rn grouj,‘f:, when heated with methyl iodide, yielded benzyl 

■ i {‘hcuyltrimetbylainmoDium iodide. Xo other alkyl iodide 
- ‘ ' ''c tried, namely, ethyl, propyl, f^iobutyl, and ally I iodide.s, 

■ ••■i rccirectthis di.splacement of the methyl group, ami it could 

‘•'..nvii that other groups were displaced by methyl (at tiiis 
- ■' mpoiinds were not examined). Liter (Trams., 1005, 87, 
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IT:';-, h u.i^ h-ut.fl tii.tt tlie ally! group in dif^placel from i 
io' !!i -tiivl iudiilc- ill t)io cold, and tlie benzyl group , 

A', tliii time, it KL‘ciaed that the allyl and benzyl grom 
. i;‘ . <1.. ' 'll ii t’jiild be replaced by the methyl group, 

,u •! .. cuitUiiiing tlie.'e radicles racemised readil 

and also their iodides have the greatest c. 

1 : 1 ' -uj uidi :H(eua!ic tertiary amines, the concdusion ti. 
pia- ’ mcni wa - d-'peiidont on liioir common properties wa- 
1 '-'ihed. 

Till ^ «li'[)I;LC<-iiii'!it of hcm^yl ami allyl gnaips liy inethvl 
tM hr g>-ofi,il, a- [ii'ovr'd hy the following tran>foriuatioii'. 
1-1 aimdv ijH'iitioued, which were found to take p! 

a h* !i 1 lr> tii-‘l-tiicntioncd compound was heated to 10 t>' \vi 
irdidr iiloiir or with methyl iodide and alcohol or chlorofur:; 

riicnylbi ti/vliia.ihy ibaamyhuumoniuin iodide — > plaoiv 
'"■'/.iiiiylaminoni'im iodide, pheny 1 benzyl inethyb'i^upr'ip,; 
iudidr ^ pia-ip\iditiii.'i!iylTopropylammoiduin iodide, 

.lI!\ 1 uumoi,. am iodide phenyllrimethylammonium iod; 
nirtiiyhli dlyhimmonium iodide — ^ phenyltrimetliylamin -a; 
ph-'iiyimtjlii) i/''r;i)nyi;L!l ylammoniiMu iodide - -> phoiiyri 
aarJalinii' pti 1 uin iudiih*, 

ImIivI, pi'>l'yl, c-oimtyl, aial I'^oaiiiyl iolldes, when 1.- 
iii i:/yl ,itid ally! compuuiids, did not tdTect anv di'plarr:m.e;' 
Ah- ndti’ii- of allyl or hciizcl iialido was always notici‘ih!r. 

Ill IdOii, M.aie anomalous results woreohtained whih* .r:-- 
pivpoe a scries of cmnppmnds containing the pheii}!. 
o'liyl eionp. logctiier witli |)ro[iyl, csopropyl, isohulvi. e 
gi""!'"- Mt liyhTcainyla iiiiim; ami metliyl iodiile e.;. 
r'liuoiiir >lu\vly in thr cold, ami the resulting product w..- . ; 
pheny Inite liyhe hylh-oani vlaiumoiiium iodiile. 

I'.t hyl/.ojpi opylaniline ami methyl iodide reacted very 0 
cold, hui. (.wmituall y ch‘['Osit.c!d a ccystalline so’il v,:. 
rcpeatci] crystallisations, iiudtcil at 1G7— 1G>S'. 1' 

to hiMilniiical with tdienyldiiucthyliTopiopylammoniam i d 
Insv j, prcparc<l Irom mothyhbopropylanilino and Cc' ’ 

It was evident thcvefoie that the ethyl group was in 
]daced hy methyl in the cohl. 

I'Ahylpropylaniline and methyl ioilide reacted .'lowly, 
guiii which became cry.>tallinfc' on standing; after rtcry^' 
luliowiijg numbers wcie obtained ou analysis; 

Found, C^-io'Ub -10 -I ; 1J = G'3U, G‘d. 

MeKt I*h(t.' .H-)ls I reipiires C=^47'2; H-t*'-'''!' 
Me.Vli(F.,H.)Nl C-45'12; lU'VJl 
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\ . .. .ir ».ii^I)lllce[uent of the ethyl group has evit-iently tak^ ii phoa* 
l ui' coDipouiul anJ the proiluct from methyljuop) lauiline aiul 
: -iiile are very soluble, aiul dillieult to reciy.-tallist' :uul 
. ktaice their absolute identity lias not yet Ixvu established, 
i it UAS found that the series of substituted p hromoaniliues 
dv.-'eribed (llilh Pro:. C<ut\lK Phil, Soc., U*o7. 14. hhi) all 
^ ' 100^ with methyl iodide atul gave /» hroijii>pIu n\ Ilriuiethx 1 
.;is iodide. This eompound is very easy to i^olute and 
. I veil when formed in <piite siuall (|uautiues, on aeianml of its 
. i'li'iiity in ak'ohol, its eliaraeteiisLie appearanee. and melting 
.. . I a melting pioint wliich is higher than that of any of tiie 
^;,..:.oniuiu iodide.s derived from this series of amines. 

J'; ;..umet]iylethylaniline or ;i - brumoplienyldimeth} let hyl* 
.iji iodide and the eunesponding pru[iyl, h<e['ropyl, n hutyi, 
eompoiuids were found to give some p lironu>[djenyliri- 
■ . -^.aioiiium iodide after heating at IDU" for two liours in a 
i with oxeess of methyl iodide; the /sidnityl e<uii]»<nmd 
, ni be eomple(('ly traiisfoiarieil, whilst, the eliiyl, propyl, niid 
eompounJs yielded a moderate <juantity of tiie trimethyl 
a. i. 

Miiivi eoinpound, however, seemed to laaet inurli less readily, 
o :as; il was thouglit that no aetion Inul taken place ; but ailfr 
:■ \ ii< nting, tho trimetliyl eoiii[i!niiid was deieetod ; p-broiiio- 
■ •.zvImethvbVoaiiiylammonium iodide yiehled tlit‘ trimethyi 
;r; ia somewhat larger i[uanlity. 

■' ‘ ■•.ar therefore that the six satui'atinl hydroearinoi radirhs 

■ ■ . d .ii'..ve hehaved in the same way as the ben/.yl and aliyl 

■0 ti>at they were iiot ahv;iys so reailily nor >o eoiui'leteiy 
: V .a''(h\b as the benzyl and ally] groups. 

'O' : ■■ ’i w.m MOW' directed to the eori'e'pondiiig setifss of [>lieiiyl 
Ni dotoriiiino whether flioy fieliaved in lh(> same way as 
: 111 tlicny] derivatives. Plienyhlimelhyluthylaminotiium iodido 
' .’iv-ponding propyl, d'i'eiaufiyl, esobutyl, and ?5oamyl conn 
• ; 'u-iv lieatcd with metliyl iodido and examined fur phetivl- 
• " y; ou!i:onium iodide. This comjioimd is ea.-y to identify on 
■■i- 1 : 1 *' slight soiufjility, wiiieii, iiowever, is muei: gi-eater {ban 
• tli> cei'responding bromo compound, and its behavioni' on 
' • •'■'i.' ii it volatilises at 2:iUh All tlio eompoiinds, except iho 
I' iivative^ v/ci’O found to give plienyltrimothylammonium 
^ - oven after prolonged heating none eould be obtained 

■ "• 0 and, liowever, that lihenylbenzyliiietliylimmylammoniiim 
' ;'0rU't somo plienyltrimethylammouium iodido after lieating 
'■ e.xctss of methyl iodide. 
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Jldc tiKr lAiH’ with which a Ttulicle was displaced seenie.i p 
W,!l. molecular weight, except that the isohir; 

a|,,.,..r.lobeiuoieieuilily replaced than the propyl; bn: 
whh win. i, di-i:laceineiit took place in all cases was di,::; 
tl .t. o, tie- .-nresi.onding bromo compounds. PhenylheiiZy : , 
U,'. ! m'.n. minm iodide (Trans., 1905, 87, 135) wa.s found t - , 
I, yl .-ompouti.l with difficulty, like the correspondiw.- 
.ifj i v.ilivi-. 

1 , I'lMliitMti ihiit tlio aiffoi-ence between the i-i‘uaii;y, . 

r ii>;avtUUie ea^e ^vitb wbieb they uio iLiiUat -l 

Mt.f uf 

Tin- .!:<], licMiieiit of alkyl radiclos by metliyl could take ; 
OM- of tw.i .|iiiU‘ tli.sliiict way^ : (1) by direct action belwt.;: 
itjiii'ii/ aii'l the ;un im iiii'i in iodide, tliu^s : 

M ^ , I’lii ( ■ J L )X I + Clf^l - Me J^h>; I + CV 1 . 

di- rJ) tli-.-'Ociatioii into tertiary amine and an : 

jni-lit occur in the mctliyi iodide solution; then the ine’oy 
liciitc yjic' iit in ;;u'at e.xccss >vouhl react with the 
tu loini ;tr; niiiinoniuin iodide until equilibrium was t-i.i' , 
h-idiit i*ui, tliu> : 

Me.,lMi((.\li.)M Me.PhN + CUia 
.Mc'hhNTt'H,! - Me,PhNl. 

(;i, (■(.uM.lcialiiin, the latter view appears the more pin' c/ 
we know that the di;^->ociation po.stulated does occur in . . 
huliiMMii and iv.oiU.- in jLuadual raceinisalion of uctic,- 
iodltlcs. 'I'hal thi.s same dissociation also occur.-A in 
alkyl iodides \\ as shown by examiuin^^ soluLioin ^ : 
licii/.\ liix't In lh‘''djii'(qt\ l;iiiiiiioiiiiuu iodith' (Uiomas aii'i d • 
ll'ta;, 89. in nathyl ioditlu and in cdhyl i !-■ 

salt is extremely sparii:;.dy soluble in the iodides, but lii-- -c:- ' 
i'(‘w tli'ops of alculiol enabletl a solution to be prepaitd "i 
rotation ^ueal ciiougli for ilio changes to be ob.tevved. 

I n iiicthy 1 iodide : 

Initial rotation, --O-oI-'; after six hours, -0':h2'; 
four hours, - ill I : after thirty hours, -O'Ud' ; u:’'":' ^ • 
hours, it. active. 

In ethyl iodith* ; 

initial rotation, -002. after six hours, -0'-b> : 'd''; 
three Inau’s, "0’12' ; after thirty hours, - 0 07': aiu; • • 
Jiours, inactive. 

ilc-nce this iodide iaccini.''CS in methyl and in ethyl i'”- -' 
at j'lactieally tlie tame lute as in chlorofona (compaie ii - 
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^ Jt follows, thei-efori*, that a dissociiUion into tortiarj amine 
, ; j - vl iodide must take place in the case of compounds containing' 
jjis besides benzyl and allyl. linfortmmtcly, up to the 
no optically activ^e nitrogen compound is known which 
j ^ . . contain either the benzyl or ally! group together with 
, , rherwiso this dissociation could be shown by their auto- 

i;,. . .-c of replacement would then depv^nd ori tiio extent to which 
; iition into alkyl iodide and tertiary amine occurred. It 
i *;dde that the order of the alkyl radii les as regards extent 
; .' ion wouhl he tlie same as tliat for ease of addition. Taking 
1 ; : : i ^ values for the percentage amount of ammonium salt 
] !i >111 these alkyl iodides ami dimetliyl iniliiie in lifty three 
; . 1 ,, rr'ochemie de.s fit a fioevti^^n Slich><tol}'{t, ISOth lM)* naiuoly, 

, >■! ; ethyl, 15; w-propyl, 28; j^opropyl, .5; nduityl, 17; 

, i •'> ; imuiyl, 2'5 ; ally!, 93; benzyl, Sd, wo see that tlio 
, ,w- ' : ;.'[iUce;nent, wliich is doLerniinod [irosmiiahly hy the extent 
d:'M»riation, is roughly in tlie same order as the ease of 
; ::m'' ■ f ipiatei'iiavy salt hy the alkyl iodide in (piestioii. 

ii, . V however, an apparent exception in the case of tlie /soamyl 
■; M;.:ch WO liiid to be tho most dilliculi to displace, more dillleult 
;!; bfdnityl group, yet its iodide appears to coinbino with 
: .Oiiliue rnoro readily than the iatler. 

■i\*. [j;- n fore examined this poitit further by allowing mixtures of 
. 0 . i i’<i!iite and efpiiv.rlent rpiantitics of ethyl iodiile, jsolmtyl 
■: ’-a aa 1 /voimvl iodide to remain for ouo mouth at tlie ordinary 
The much longer time was allowed in order to avoid sucii 
■ e;- I . ivrhtage error from the soIul)ility of the salt in the mixture 
■ - ,iii.( iodide, which, when very .''mull fpiantitics .such as 

I. } ' hbained (0 15 — O S gram) are coman'ncd, must exert a. 
intluence on tlie quantitativo results. ()ne-( wentieth 
> ji.cii :ii di'ciile of each mixture was taken, am] after slamiing one 
" ■ ' ■ ii'dide was separated, dried between tiller ]iaper, .ami 
'«• ! •ill- /.'vdiiityl compoinul was ci'y.stalline), and found to be 2-)'(i 

•-■r ethyl, 2‘0 per cent, for fsobutyl, and Idl per cent, for 
li' iice it would appear that tlie f.wamyl iodide has not, at 
• I :.’i'rater reaction velocity than tho /,'folnityl. 

-di<Ie comes third in order of rapidity of I'oaction with 
"}i*: one, and it is tlierefore surprising to find tliat it isthoone 
* c,;.- ot replacing all tiio others; tlie explanation of this is 

' ' •} ' ' he found in the veiy small solubility of tlie methyl 

c>)mpared with the others, which also accouids for tho 
f'.i.se with which replacement takes place in they^i-brorno- 
‘O the phenyl series. The solubilities of the substituted 
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in alcohol at the ordinary temperature, (- 
iti luaiii'. in UjO are as follows: 





p-HromojilKny’ •! 




Jlelring 




Solubilii y. 

point. 

Sohihility. 



I'l 

220' 

0'12 ' 


1 ,t!,yl 

nvt 

t' Volatilises) 
b>) 

VIS 



u-s 

U'8 

3 30 


, i\V\ . 

-2^1 

isr. ~ir.o 

5'i9 


■..oi.vl . 

IS'4 

i:iS 

2-3S 


-b :,zsl . , 

2'7 

lG,o 

— 


U til* n for<* ajipt'iirs that tlie ease with wliich a radicle iv ■ 
fjy ineihyl de[M:‘ndeiit on two factors ; first, the amount ot i 
tion int<i tf-ili irv atnine and alkyl iodide, of which th.^ , 
fiTioatiuii of tli(' salt fniiu alkyl iodide and amine may he i,.^ • 
a iiiea-'tire, and -r-condly, tlie solubility of tlie ammonium f; 
\vhi(h the ^^ouji is to he displaced. The slight soluhiih.v •; ■ 
trlmcthyl compound enahlos this to separate from the sohiti - y 
to i>i‘ roinovcd from tlie spiiere of action. 

'I'he ready solubility of the i^ohutyl compound of t]ie;>-hv .1 ; 
series jjt'ubal'ly a(a'Ounts for the fact that this group is ium'.' r- , 
dispiaced tlian ail (he others. 

On the view expressed above, that the extent of the di.' v i': • 
ihMennincd by the velocity of addition of the alkyl iodel-' • 
tertiary amino, ammonium salts containing the methyl ^o-n:. 
dis.-ociate into amine and methyl iodide to quite a consitb 1 a' 

That this is actually the case is shown by the following (ih^ ive - 
p-bnimoilimctliylanilinc ^vas allowed to stand with the iiulib '• : 
billowing radh'les, ethyl, propyl, isopropyl, ns'obutyl, and i.>oe..v 
tliccoM. the remtinn was extremely slow, except in (lie r..-- ; 
etliy] compound, 'Phe solid deposited in this case was foui.'i: ■ 

cliietly (if y* bromophcnyltriniothylammonium iodide. Ai b *. * 
other fo\jr alkyl radicles also yielded a considerable qmii.t:'} : ' 
ti'imi'thvl compound. 

U would upprar that the following scheme is tlm pn'' ' 
[danati(vn of tlm.-e results ; 

,r>i-Me.N 4- Ktl ^ (bllJlr-AlcEtM, 

( H j:r'Me,Kt\I CVK^P.i-AIeKtN + Mel, 

1 ,ll Jlv^ie.N i Mel (bHJlrOlPjNI. 

1 be quaternary >ah tirt,t formed is dissociated In t',’" 
w’uys, so that in (lie M'lution we have an equilibrium 1, 
alk\t iodiih’S and two tertiary amines. Tho very .small ' * 
the trimethyl coiiipoiuid then determines the separativin 
from the solution, A di.^-si riation of ainnionium salts 



BV METHYL IX SUBSTITUTED AMMONIUM COMPOUNDS. 20S}» 

i r^vo alkyl iodides on heating has been observed by Wedckiihl 
1902, 35, 766). 

results may be summarised as follows : the groups, ally I, benzyl, 
iVtibutyl, propyl, tsopropyl, and woamyl, ;u‘e displaced from 
ilium salts by the methyl group on treating with metliyl iodide, 
. .:i,oTiiiies in the cold, more usually on heating. The displacement 
• ikt' pliice owing to the salt dissociating in methyl iodide solution 
tertiary amines and alkyl iodides ; an equililiiimn is set up 

veeii the dissociated amines, iodides, and the methyl iodide, and, 
.::.ee in each case the trimethyl compound is much less soluble tiiau 
•.iu ' fr,Hhis separates, and so is found in much greater quantity 
the other in the solid product. 

1.. ' Older given is roughly that of the ease of displacement of those 
; . which is determined by tho extent of the diNsociatiou and tho 

; ja:y of the ammonium salt in question. The jsoamyl group is 
si ditHcuIt to displace, 

11.. - expenses of this investigation have been defrayed by grants 
! !:, thf Government Grant Comniitteo of the Royal Society, for 
■ ii we are glad to take this opportunily ot expiessing our tlianks. 


1 '.iVi.ilSITV CiiKMicai. Laiiuiiatoiiv, 
CAMBKlIKiK, 
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A. 

: fpectra. Soe niitiiT ri.Mtu- 

■'"ii'K-i'sntioii nf, anil iU 
■ ;'.r liiiii.-hciiiii'al syiiihi-^is 

: - i; \i Kf!', T., ]>;{] ; 1', , 

/•if, 'i- }'it']Mtal iiGi uf 

; : ' 'i.Tiiv), T., 1 

; ’'Eiinio- anil O}:- 

. i.'-.'o. 

: - n-l ii.iiii)' IJi'r.li lUhI 
^ , :uh 1 it> 'Aiiiliijicl.' 

■■ i ; i, iinl T. , 'J 111 ; 

action of licit mi 

: ■ : m.il ^Vl■ iiNKuy T. , J 10 : 

• i'" In Tiiolo^mcs, action of 

• ' o- ‘'!I iit'KKM.WS . T., 

a.i ■• ;.’ jiuiitii at it'll of 

• ■ ; l\ loii I ,, 

, ami it> .M.tiliiim .'>alt, 
•i'-' "In jtosiiimi uf, liy 
: i-i' iiikiili, and tin* intlii- 
: ii falt.ii oii (in- rcart ion 
■ ij;]:;, T., In''! ; 1’., 

s.'ik (Moiic.-tx ari'l 

‘‘•i- litid, ' tliyl fslcr, cmirlciisa* 
Iriacctic lactone 
'-I ‘1’., lino ; 1’., 10, 

o. ivc. prodni.-tidii of or- 
‘■■tiv-;U!VcS I'V the UCtioil 
■'ll (-’oi.i.iK and (.'niiY- 
.'i' , ; 1'., v;51. 

: itil.ioniopiDjiaiio on 

■■iii: and I'ekklv), T,, 

■ lie. 

See Triiuoacetone. 


Acetoaylmalonic acid ainl it.'' scmic.-uli 
ii/ntic and Simon^kn ^ 

Acetophenone, if -/n ami ctilor.i-j); 
iodu- d' '*'''1 1 1 and WnuM i;], 
T.. Oil ; 17. 

/'•ioifu, if ( dil.'lid-, .•uoi.'ri i.i' heat mi 
d I I l-.tmi \Vi:i:m 1;1 :!}|I ; 

1'., 17. 

Aceto-y toluidide, O chlmo .Vhr.imt)- 
iUi;io\ aiid li“i:i;i'V '1'., Infi'. 
Acetoxime. llillui n. c nl'ari't - ami alkali-; 
on tlic vi'l. icily "f [oi malimi of ( i; \i:- 
KHi r ami l,.v)'\Vii[; i jn, 1’., ;;o7. 
Acetyl-, Si c also ct-, and uiidi r flic 
[■an 111 Siihstaiicc. 

3 Acetyladipic acid, j>rc].:ivaiimi of, 

lami iis clhyl ester, .--ilvcr silt, and 

si'iiiicarli.oioim {Simi 'f., 

d-Acctylbutane ad<> tricarboxylic acid, 

t'l livl csti r, |iri'|i:ii;ilioii i.l .SlmuNsja’ i, 

T.,d-. 

Acetylchloroaniino-2;4 'f, chlorobenzene, 
Iiivi.ai'.itfiu ul an'i OnioN), T., 

Acetylchloroamino 2:6m'fchloro 4- 
bromobenzene 'Iti.Kii and Orion), 

In.aO ; i', , OlU. 

Acetyleuodicarboxylic acid, addition of 

iodine to 1,1 WHS and .Si:i)i!ni:or(;]ib 

T., ; 1'., 

Acetylenic acids, adilitinn of in.lijie to 
(.Ia.mi'.s and ii), 'J'., 10 :j7 ; 

i7. Id'k 

a-Acetylglntaric acid, ctliyl ester, pre- 
paratioii of 'rtmKi.v ami SLMoN.-r-.N i, 
1'., 17d'i: I’., I'..i7, 

y-Acetylpentane-ayt -tricarboxylic acid, 

I'liiyl c.slcr i l'j.iiKi.v and Si.\in.N.si;.\], 

T.,"l7 liJ ; 1'., lys. 

7 -Acetylpimelic acid and ita .seiuicrul)- 
azoin; and ethyl ester (I'khki.x and 
Sjmon.sen), T.^ ir-ll ; P,, 1118. 
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li ic- '-M"! iT' atiJ tlifi 
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i|i!.\<.v riii 1 il \^VJ H'liiNK., T., 122; 
^IUX'.N aiM TAW.Mi; , T., 012 : I'., 


no, -JOl. 

Acids, i;;i-'.Iii; lli-' ity nf lr:n‘- 
1 "I I'l-tlli;,'- it ll ^"ll!'', in .'.lU — 
JlANILLJJ Nll'l i.M'- 

V...i 1!!', 12. 

S.. .'i:-' A'''t\!! i.i.- jiri'U, Anii:iH-;i.'i'ls, 
ii'' u Ti-, Ainili'isul- 
a- 1 1 >. di v<Mrl*ux\’lic 
.1 1 1-, aii'i iN.-n.lw-a.'i.U. ' 

Acridines. .-viiiL- -i- "f Slmmk hihI 
Ar.-;iN .T,. 12:'.N', 12S'J; l'.,U'N-iOO; 
(Sl.Ml.i: .lli'l , T., 1027 ; i\, 

2(7. 

Acrylic r.cida, m;'’ .- ntuti"!, of. vili'-fition 
Sri'i','!i;'>r(,i[ and 
■['!!.. M.\- , T . D'n:; ; 1’.. 1 id. 
Acylauiiiui compounds, ila: met'h.ini.-iii 
,.! 1 ■! . .itiii.at I'l (.'iilliA and (.’iN'S.s), 


AfFIVITY, niKMK AL ; — 
Association of |ih. . 
enndition dlKWirr 
T., HI ; P., 1C>. 
Dynamic isomerism, : 

ati'l Ma(.suN), 1A, Ta . 
Zqnilihrinm, a nn ila 
iinnati'«ij of in a n 

of aniiii»'-5, ]>s.-ud-i 
lia.s'-s, and laito!,) - 
1 : 37.2 ; V., 1 .' 4 . 
Hydrolysis of t li’.nMa 
soditiTu salt I'V 
alkali, and tliv in:' 
salts <'11 till' !■ r 
(Skntkk), T., W' : 
oi salts, eDctiom in 
of the \M , ! 

Velocity of hydrolysis 
aiiiidts tCi:-" k : 
(12. 

hy alkali (( 'i:- " 

of the 7-ljornv] nn.i ■ 
of tin; stlf'..:-- 
ariiU (Ml Ki.N/;;; 

T., 7s;> ; 1'.. 11:2 
Velocity of oxidation ; 
illlilU-tUN' of 
il'teli’ii.s fill tli>- ' ■ 

M.\n), T.. 27'* ; 1' . 
Velocity and mechainn 
tiou "f ll} ['iii'S. ' ■ 
it'diiic (•> i i‘Ki ! ), 'i , 
Velocity of reaction 
si>me iiiisalnia;- : 
.-‘iliitiuii (iJAi;i;i.; : . 

P., IS. 

Velocity of reduction 

U'lld, rudliiini;!, 

carliou lufiiii'X id' 1 

Alcohol, IViHi,*', : 
(piiWKit and ■ ■ 


Address, ' 'nu’i iinluti'iy. tn ili" tlfiv 
\>> t:.f S'"-!' ' hiniiijiu; d'.' I'l iilii.-i.', 

r.,iii. 

Adipic acid, '.'.'hy'ii'.xy-di riv.itiv i s (Lk 
S n i-];'. i’., T.'il. 

Adsorption fonuulse (M'11 .\in\ T,. 

I'^;7 ; i’.. 2n.n 
Al'l- IM l V, 1 n KMiiWI, : — 

Affinity constants "!' ;uijiiior,'ii'l>"X}'lir 

juid aii'ini i-’i I I'hunid a-.-i'is a.s di;- 
t" IHlilird hv tlh' aid ipf llU'tSlvl- 

oiaiiy i.r.v., T., 1,33. 

ol aiiiUM-.'.i:]i'nntii,' aidds as 

niiiu d I'V tlifaid uf iiictli} I-niaiig'? 
T,, 12 !<: ; 12, 172. 
of la.'fcs as delenniiU 'i by tli'.- ai'l of 
inethyl-omtigf (\Y:r,KYn P., 2Sd. 
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Alcohols, U'diou cf n. * 
(i’KiiKiN and 12. . 
of thehy'hoaron'-: ■■■ 
and tludr r'S' 1 
active ’ 

Li rri.KFifitv . T. 
Aldehyde, ('Jlu".;; ;■ 
ti"ii of aci t iM' 
l>;iT 

Cj.dluO, an<l s : 
iimoneiic ■HlnN;. 
12, 247. 

Aldehydes, C"ndi.;.- ' 

L'tliylinaloiiat!:! ;■ 

Ki^ANKk T.. - ; 
condt'iisaiioii , 0 !. v 
a-naplithylainii *■_ .' 
tin), T., 12:J:j ; 1 ,. 
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..i!i iii of, witli SAiicvIaniuie 
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• '.''inothyl t'tlu r of, fp‘i!i thf 
V * '/ /-(iiJd /c'«7/rfor<T J5 a!:i;<ov* 

; .:.-l Ti-n.s)' ‘T., 1^13; l\, 
'• (I’KiiiciN), T., 'JO'.'S : 

^ - < ;Uiil ;)tTiod;lLi'S (Ba5:K1:!',\ 

- . ; .'.Me salts with nivivurie 

i; ^v', T., :i031 ; W, lOM 
, , intei'action (>1, wirli 

- .;!'h:ilL'.s \FioKKi:iNt;), T., 
■ : . -'il. 

JiAKfiKiiand I'auu), 

ItT.. . • ifcvt (if lu;;it oil (KAIfAN'), 

■ of, witli incri-iirnu.s ihtrilo 
. .. -M Xk()(;i), r., 24'!. 

. jOi-.cim'lit of, ))y iiiolliyl in 
' I atniuoihuui coinpomi-lrf 

^ Jinx), T., 2<J>3 ; I'., 

l.tv.k.iiraLinium sails, ojitica! ;;ciiviLy 
i V and JuNK>5l, T. , l^■i2; 

Li’--. ,;;.Loliuiuni fialts, (ijitMal ai.ii\ ity 
■ M.v and Ji'M'.-s , T,, 1?22'; 

I . T, v: .K id ( Tk 1 .K 1 N a nd S i m 1 1 ss k n ), 


■ ' ''ijstant of (SL'iM’.dioprdH 

: L, 1035; I’., 1 Id 

I .T.o.-''.oi<e!ic acid, y-hronio-, (.iltyl 
■A.noi.n uud FiiKKLN;, '1'., 


1 . ro' (.ALDNKR and Pl RKIN), 


i- I.i*-:,;;. 



, ', i>r<iino-| and its o\iiiio 
tiba/Min- {(JARDNKi: and 
•> . T., .>50 ; i’., 115. 
nl nifigiiotii: rotation of 
:n , T., ,>51. 

‘ acid and y In'uino-, ctliyl 

• ' IviCtiotiS (pKltKIN uiid 

■ f., ^21, .S-10. 

• sulfihatu, foniiation of 
' T., 1'J87 ; 1’., 201. 

ar nA'ights of, in vaiious 
'Mi.i.DiiVM and Ti nsEii,', 


‘ly of liydiolv.ds of 
, T., 593; P., 03. 

■ liydrolysis of, hy alkali 
and Lowe), T,, 952 ; 


Amiae, PJPjN, .ui 1 its {'latiiii, !d,.iidi\ 

tn-im the Keion-,', (',,11- ■*•*, iVoai liinoiifUt* 
(Hl'-Ni.KKv.N . 'i\[ ls70 : P., •2-17. 

Amines, a ineitiikd !i>r tOc drti’niiiti.itiou 

(0 the t‘.|U!!i;.ii.,iiii ill ,'»,|nrulls .miIu- 

tiniis (ii ,, Mtuini: , T., 1 373 ; P,, 1.51. 
aroni.itic, inti r.ioio n .if, witli 
dia/oinudcs '^Mii1;(,.vn and ..M ii'Kl.i;- 
I inv.M i ;. i’,, 'jiih^ 

Sif ais.i R-s.-s and • • 1 iMuuiirs, 
Amino-acid, P|ill.,;t .uni i:sm, i!i\} 
otiT. tr-ini i!ii- (ixt-ialii'ii nf ti,.* 
l.-n-Iani, Ai Wtinrii and 

■Wei n^l.Kn), T, , 9>2. ll'l'.i • p 
13''. 2.52. 

ftp'in thi^ ii\id.tii'‘n (>f tlic 
],i' 'All',, < 'idP,.MjN.. tLAl'WflLin at.d 

Wia ii>i.Kn , T .'tnd ; 1’., ]:R. 
Aminocarboiylic acids, a'l-nity ••ah-'I mv-; 
i-if, a.s dt [i 1 uani-d nv tiif aid of 
incliiyl-iiiai.^i- ; \ cilA ', 153. 

Aminosulphouic acids, alliiiiiv mnsla iit - 
cf, as di'ti |•nnIn■d by ihr ,iid nf nintliyl- 
I'laii.;.- i.\ , I',, 1.5 iL'lt.: ; I'., 

Ki'. 

Amminodiethylauric Immiidc iPcfi: and 

< di'.s, IS T.^ ; i'_^ -a_-_ 

Ammonia, tin ‘•irnc’' i,iiii-,aii,>ii cini. 
'tatil', t!i(' hydi,ili.i!i ciii-^taiit^, and 
tin' ])' Its cj 111 ittiaiisiliiHi .•itjil Ilf 
s.'lutn-n ..]■ (M.uii.i; , T,, 1370; P., 

151. 

Ammonium compounds, uj.in-al 

:n livitv (d dd i km:v and .lu.st->), 

T., 1>21 ; P., 23 1. 

Mll'stitnt« -1. I( [d a.-ciiit nl uf alKyl 

raili. [i-s l,y int-lhyl in ;.l.-\r,s and 
11 1 l.l i, T. , 2ii>3 ; r., 2 ;ni. 
Ammonium salts. iiili-ra'liMti nf, witli 
tin- ( 'iiistiiiirtns 111 si.il ; 1 Iam, ,ind 
tilMl.\i;JIA\f), 'i'., I'dr ; P, , 01, 
Ammonium y.. /'i.iil.itr, sjn-.-ijin i^rnvity 
and s'diiMlit y nl . I! vnn i ):;. :>n.5. 

calcinni fi-iT"''yiiiii'ii' i P.i.nu .s), T,, 

Amygdalin, liydi-ilvsis nf, hy ai-iils 
‘ai nwi.i.i, and < '.if i; rAt'i.if , T., 
Oop; ; P.. 71. 

liyili'dysis of, ipy t.•m!ll^ln i Ai'i,i>), P., 

iK-jpta-ac'-tyl dciivalivi! {(’Ai,|p\na.i. 
and <'M|-[:iAfi,ii., T., 07.5 ; 15, 72. 
/.'P'Amygdalia, lii-jptaai-i-iyl il*-ii vativi* 
(CALn\\’i-,i.i,and (.'DfJii'AUl.lPi, T., 075 ; 
P., 27. 

Analysis, tlodi. .lytic, of nn-tais n''^A.'>i>), 

a-Anhydrotrimethylbrazilone, const itu* 
tiun ul M'EnKj.N uinl Loiii.n.i'I'.n;, P., 

Aniline, acetyl derivative. See Acut- 
ainlidc, 
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Aniline, rivativt^s, the wander- 

u.^' <;f in tht; chlorination 

of {Ry.ti) and Okton), T., lol3 ; P., 

m. 

li ♦Jv/d) roll, 0-4 • nitre- {Smith and Or* 
tus), T,, Uy ; R, U. 
rf'dii* tion of (Hijwm and Walker}, 
T., nil. 

2;<>-'/u:h!oro-4-hroitiO-, and its acetyl 
dTivativfc UtKEii and Orton), T., 
1M7 ; l\, 2\(). 

■j; l:6-‘rt<'h!oro-;S'hr()m(j-, and its acetyl 
{Icriviitive.s i KF.KiJ ati<l Orton), T., 
lUr ,'* ; I’., 210. 

rhlortj-//-i')d()-, atid its liydrocliloride, 
Jiii-ratc, Mltd thitiCiii liaiiiide (CALD- 
WELL and Werner), T., 24t) ; R, 
17. 

Asiline-;MQlphonic acid, cerons salt 
^Morcan and Cahkn}, T., 477, 
l-Anilino B-hydroiynaphthacenequin- 
one, and it.s diacetyl drrivatiTe 
i liENTi.EY, Kimkdi., d’liovAH, and 
Weizcasn), T., 410. 

AnUaldehyde, electrolytic reduction uf 

(L.wv^ T. , 7ay. 

Auitidinei, dinitro-, diiizotisation of 
(MeMiola and Hay), T., 1474 ; I’., 
211. 

0 - and jj , y y-^//nit[(>-, preparalioii and 
di :i 2 uti-*atioii of ( M KLDOl.A and Hat), 
T.. 1471 ; P., 211. 

Aniiil {Irvine and MonniE), T., 544, 
Aniioin, redin tii.n <,[; and its methyl 
ether (Irvine and Mooni?:), T., 541 : 
P . , t)2. 

Aniiyl-. See M ethoxy iihenyl-. 
Anniversary dinner, P., Kri. 

Annual General Meeting, T., GIT) ; P., 95. 
Anthragallol methyl ethers (Perkin), 
T., 2U(i7 ; 28S. 

Anthraquinone, livdrosy-ilerivative.s, 
rnetiiyl ethers of f Perk IN), T., 2060 : 
P., 2NN. 

M -hydroxy-, methyl ether (Perkin), 
T., 2070 ; P., 28M. 

1 ;2-(/riiydi'i»xy'. Si'fi Alizarin. 
hO-drliydroxy . .Ni'c Pur[niroxantliiii. 
2:0 '{(hy<lr"xy-. See Hystazarin. 

1 :2:;5-ri'.-iiydroxy-. See Anthragallol. 
Antbraquinoues ( Hen i ley, Gardneii, 
TtZMANN, Andrew, and Temi’Er- 
LKV), T., 1626 : P., 215. 

Antimony /rdiydiido (.>/i7o'nc), action of 
stdeniimi ;itid telhinum on (Joses), 
P., 161. 

Arsenic 'rdiydiido {urahtr), action of 
stdeiiiuni and tellurium on (Jones). 

P. , 164. 

(/aoelide, preparation, formula, and 
reactions of (Hewitt and Win- 
mill), T., 962 ; r., 150. 


1 Anine. See Arsenic /nJiyfi,*; 

Aryl haloids, interaction 
magnesium (Stescer ar; > 
P., 302. 

Assoeution. See under A5); 
ical, 

Atomic weight of tellurium 1 
Bennett). T., 1849; p., ^ 

; Atomic weights, report r.i 

j national Committee on. 

j table of, P., 7. 

; Atoms of certain organic < , ; 

; the melting |>oint, re I at; 

I their volumes and valenci, , 
T., 112. 

Axohonzene, dibromoaniino-. 
diaeetyl and dibenzuvl 
(Hewitt and Wai.kkV.) 
R, 161. 

Azo-compounds, colour and 
of (Hewitt and .Mii. ii 
1251 ; P., 182. 
amino-, formation >-f 01- 
Micklethwait), t 
209. 

; influence of sulisti* ,:t;. 

1 formation of Ml. 

I SllCKLElHWAiTi, T 

i 28. - 

i hydroxy-, constitution of 1 

449 ; R, 58. 

j Azoimides, aromatic 'K. i -i 

! Fierz), T., 855, 1350, Pri-J 
205, ‘258, 

o-Azoiminoheuzoquinone, h.'’ 
See I’heiiylazuimidc, 4:; ^ 

hydroxy-. 

Azoxy-compounds, redm ti :;; f 
nitro-coin pounds to, in a i j 
(Flurschelm and Simoni, ]■, 


Balance iheet of the Ch fi.; 
and of the Kcst'.ai' ft F;: 
Annual General Me 
Barbituric acid ser-| 
(Whitei.ev), T., l| 
Barium salt.s, 
apparatus for tlie jl 
(Lanu and Ali.e:| 

187. 

Bases, afTiiiity constanj 
by the aid of inetlT 
P.,2S4. 

quaternary, hvdraJ 
ton), T , 1793 -J 
See also Andy 
Pseudo-base® , 

Benzaldehyde, 'JBlectrolvl:^' 
(Law), T., 75* " 




absorption spectra of (Hart* 
■ rv Hmlky), T., 319; R, 
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i rivatiTes, isomeric chansre in 
.V. s and Rzed), T., 1554 ; P., 

^‘''itronjo*l*nitrt»amino-, da- 
-itioD of (Smith and Orton) 
T., ; t'i ; P., H. ' * 

;6 'f^)-4‘bromo-l.nitroaniino- 

1, i i:. i>arium salt (Ebeh and On 
; V . T., 1551. 

r- !.: ; - da., dicbloride, action of 
(UiLOtt’ELL and Werner), 

/ 1. 'v’ii'l'iutroAinino-derivatives 

Muationa of (Smith and 
T,. 146; P., u. 

; Moride, action of heat on 
> and Werner) T 

c. i . ! ' ionitro-, dichloridcs, action 
? ;r.t cn (Caldwell and Weh\ 

* T. P., 64. 

• ' , ' of, with eadtniuin 

: p i icKARD and Kenyon), T., 

•Bajfae.uol-acetylwniiio.3-aniino.2- 

plifay.aiphthaleae (Lkes and 
- i': - T., 1290. 

Be:ien^Hzo-3-acetylainino-l-aiaino-2- 

?-enyhaphthalene and its ^w-nitro- 

• -j .tii.l their hydrochlorides 

.-.:r (Leeh and 

i^nreatuo-l:3 diphenyl-S-beniyl. 

.V, 5 ‘^‘Pli'^Jiylxaethyl-bBrbitnric 

I I /Miltro- (Wditeley) T 

^ -aaphthol. hydroNV-. See 
‘'''-5 iiaidiihol. 

1 azo s-niphthol, letrahvoma- 
-.'-yItroMio-, 2-chIoro-4;6! 

, ^cliloro-e-bromo., and 

"■-1%., mo. (Oeton a,„i 

‘ “"Plaol-a.Mrboxylic 

M .P;"!'™- (IlEwirr 
1 . UK 1.1, T., 1260; p loq 

•'Iii'CHeli.), T. I2ii2 

r ■'■•mon), T., 1897 ; P., 

F'- V i °] I'l ‘ P;”itro.dorira. 
C'o"!!.? P'‘®?yl l:3-iaphtlyl. 


and 


and 


M motyl deriYative and nhcnvl 

hy.ir,z,,no (H™,,, ,„a 

jT«ae, p-mtio- (.Moirkv 
Mick LKT ii WAIT), T., 369, 
BenieneBnlphonic acid, “ecron.s salt 
(Moiujan and Cahen^ T. 477 

^ -Benaeaeanlphonylaminoi aitrodl- 

Him.), T., ir,05 ; P .‘.Jo" '-"'' 

JJniD). T., 1503 ; P., m) *' 

^ -Benieneaulphonyl-B naphthylethvl 

mLae(il:ur..is MirKLETinvfn), 
n" n o, 

209 T., 1512; P., 

HS additive Halts, and diacctv] and 
b. M fDrl “'1.1 ...ii.v.i,.,, 

Benioio acid, aUiorpii,,,, „f 

(jlAun.Ev aii.l JIeiii.kv), T., 319 ; 

potas.simn and silver .salts, absnrrdion 

'll!ll 9 -T Hedi Kv), 

2-mtro-.5-annno-, and its W-acctvl 

;H.nva.,..c, 

Benzoic anhydriiie, rraction,. of with 
thmui-co,, (D,.x,>.v .,ml Tavi.o,;), T. 

Benioin and iu derivativoe, aimlicatio,, 
and Weir), T., 1391 ; P., 

“ ft’i If.Krf i",’’ *" 

P., 90 T,, 694 ; 

Benzonitrile, condensation of, witli tJie 
Utk n’soN I'henylacatonitnle 

7 A 
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adipic hydr- 
oxy Ujniii'j oil (OJiTo.v, K\ AN8, and 
5! out; AN), K, 1'37. 

Beuioyl . and under 

lh‘: {lArciit .Siil>)tatii-e. 

BeazoylaeeUmide (Ai kin'^on, Ingham, 
>utd TiJ'-jif K., T., i&l. 

-ycVHliO- O'tAisKE and La ?W ORTH), 

T.,‘:o4 ; K, yo. 

B«ii* 07 lcyanamide,iuercuiic salt (Artn), 

T,, mn : J\, IMi. 

B-Benroyldibydrocarvone, formation of, 
and iu cyanohydtin, ilioxime, semi- 
cai'i>Hz<jiie, and i^otiK'ridtt (Clarke and 
I.Anv'jUiH), T., 701 ; i’., eo. 

Banioylpheayiacetanjide (Atkinson, 
Ingham, himI Thourk), T. , 593. 

Be&fyl I htorocarf'oniite, i paction of, 
with phf nylthiourea (Di.xoN and 
Uawthgjink), T., H4. 

cyaiiid'-. Si-t- Lli^iiylacctouitrile, 

Beniylethylpropylsilicol ami its sulj>hou- 
atinii ( Kii'i iS*;), T,, 7iiJ6, 
uyntlivfiLi of, and Us suliihoiifition and 
the rcsolntioii t)f the (//-sul^ihonic 
dt-rivalivu into its optically active 
coiiiipOHL'ntsiKirriNGhT., 209; P.,9. 

Bauiyletbylpropylailieyl chloride and 
itH r.Mi-tioMs (Kij'I'ISg), T., 722. 

BeDiylethylsilicondicliioiule { Kirin ng), 
T., 720. 

2B6nxylhydriDdene, l;2V?fhyiIioxy- 
(pFiiKiN and UonissoN), T., 10S9. 

Benzylideneacetophenone, condeiisation 
of, with U-nzylidencuiiilioe hydro- 
cy.mido fCi.AKKE ami L.^ruorth), 
T.. 701 ; I’., 90. 

Bemylideneaniliue hydvocyanido, con- 
ilen''.'ition uf, witli Ipeiizylideneaceto- 
phenonft ami with caivoiio {Cl.AKKK 
ami Lai wufuh\ T., 099 ; P., 90. 

B eoxyUdenebis-'^- me thoxyheaz amide 
(Kl- ANK.aml NlciloLi,s),T., 26K ; P., 36. 

2-Bea*ylidfla«-lhydrindoii6,2'-hy<lroxy., 
ami ils poiussiiim ami acyl deriva- 
tives ami iulphonio acid (Pkrkin 
ami KnniNsuNi, T., 1087. 

2';4' dfliydioxy-, ami its liydro- 
chhumle (Pkkkin and Kghinson), 
T.. i0P2. 

Bentylidfine«alicylamidea,f/ ///{'- and sijn-, 
pi'('|iai‘.ition and lu tizoyl itiou of 
iTmiKKi.KYh T., 1120; P., 204. 

rf^BentylmethylethylpropylBilicane and 
experiments on tlie ivsolutioa of its 
btilphonic dcvivalive (KiriTXG\ T., 
717; P.,83. 

Beniylmethyletbylpropyliilicanesul- 
phonic acid, metallic, alkaloid, il, and 
menthylamine salts (Kuttnu), T., 
735 ; P., 83. 


Biology, synthetical chemistry 
tiou to (Fi.scher), T., 17i ’< e 
B-N-B 

Bit’ I 'dinaphthacridiae 

a — CHa 

{Sexier and Au.stin), p. 
Bumath oxide, rekKdty •>< , 

tion of, hy carbon mon- i . 
formation of the Buboiid- -• 
286. 

; ni-Biatriaiohettione (FMi.v; . 

! Fiekz), T., 1953. 

! B iitrimethy Iphenonaphtha c rid it; 

bromide (Senter and . 
1242; P.. 185. 

Bordeaux mixtore, the 

(Pigkeking), T., 19Ss ; p ■ 
Bomcoli, prepaiatiuu u! tl - j . 

and Littleburv), T., p 
Braziliu and hremato.xylin r 
Rodikson), T., 1073. 

Brazilialc acid, synth sis f 
and Kobixson), P., 291. 
Bromine, the velocity of - 
with .some nn8siturat< <l;i ; : , . . ^ 
solution (IUrkktt an 1 i.v . 
P,, 18. 

Batanedicarhoxylicacid. s -.1 . 
Bntenoic acid. See (.'loti i:- i : 
Ay-Butinene-a-carboxylic acid , 
etliyl rster and i': s 

SiMONSKX), T., Sl'7 : - 

Perkin), T., 818 : P , ! i.v 

ethyl ester, density, u-: t 
tiou, and icl'raclivi! : . 

KIN), T., 836. 

Av-BatinenB-aa-dicarboxylie .^t.d 
its ethyl e.ster aiel - . 

and SlMOX.sENi, T., 
ethyl e.ster, density. 
tion, and ivfiartiw 
KIN), T., .'<35. 

Butylenedicarboiylic acid. > 
malonic aci<l. 

C. 

Cadmium oxide, velo-m r ' • 
tiou of, by cailj..'; n 
the fonnation of ilo' ' . 
i.ek), P., 286. 

basic sulphate,, form ill i ■ ■ ' ^ 
ing\ T., 19>6; I’ . - ’ 
Cadmium, seinuathm "L 
sulphide iu pre.seii;'' : 

arid (Fox), T., 961 ; i:' 

Csiium iodate ami / . 

f^ravitv and .solnl'u;ty : • - ■ 
P., 305. 

Calcium, metallic, acti. !i • ’ 

(Perkin and I’Kt. • • ■ 
action of, on k'i"'. ' 
Perkin), P., 365. 
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, 11 -^‘naU', note on (PlCKERiSo), 

^ r 

iti‘, reaction of, with chlorine 
' , • , ; , K ICH A Ki wo\ ) , P. , 113. 

and cah'itiin potosaiimi 

' ‘(Brown h T., 13i26 ; 

f and its octa-aectyl ileriva- 

-v.,t Ctlmatamhetiii '(Pyxjan\ 

^ : Pm li!3. 

. ;]!*‘ieufy derivatives of(MAi:su 
1 <ji.i riiKKS), Pm 24ti, 

(tspkor, :'oodo- {Maksu and Sntv- 
.iitu', P-.no. 

, •; , , iNllitenco uf impurities on the 
-V.'u- tation of (Lowhy and Mao- 
Tv', 1’,. I?3. 

Cis-'horic acid, aromatic amides ami 
^ «.!' (WoorruN), T., 1S90 ; Pm 

Cisiior-^'flulphinic acid and its salts 
'■ ■..Mficiisatioii with phenol ethers 
and UtLOITCJl), Tm 519 ; Pm 

(i= 2 li 0 f 5 sulphonic acid, cerous salt 
"■ . AN and C.mien), T., 477- 
C‘-''‘horrlatoimid0, oxime of (Foustkr 
; T., 867; Pm 114. 

ICcipiorTldiaQiiyl* and -phenetyl- 
‘ r'plioiiium anil its salts (S. milks and 
n. Tm5‘26. 

fispboryl a diBulpboue (Smii.E-S and 
' ;mi 1, T., fi25. 

isphorTlpbenylhydrazide, iV- n i t i-o* 

; ,V-niiroM)-, and their broiiio- 
: iC 'M'MlVuorroN), Tm 1892; F., 

tspboryl phenyl thioaemicarbazides 
; and Jac'Kson), T., 1883 ; 

irptorylsemicarbazide, oxime of, and 
‘ > iM ttkiii with aldehydes, and 

r;de (PuusTEli and PtEi:/.), 

. , ; P., 114. 

Uzplorj'lgulpboniuni baiea, formatinn 
: s and HlLWrcH), T,, 519 ; 

ttsptvTyUliiocarbamic acid, methyl 
■ l'<n i: and Jackson), T., 

^A^fiorrl cthiocarbamic acid and its 
and lieuzoyl derivative, 

' ; ■ .'vtiem of amyl nitrite, on 

.Old Jackson), T., 1S77 ; 

^rbiryltbiocarbamide and its jdper* 
O' {five i'KiiiisrEk and Jack- 
f- 1586; P,, 242. 

'-/-cryithiocarbimide (FonsTEJi and 
T., 1877; Pm 242. 

*■' Aant acid, tliio-. See Tiiiocarbamic 


Carbaaic chloride#, disnhsti toted, re- 
action of, with thiourea (l)i.tON and 
HAwrUiitiNEh T., 142; (Di.yon and 
Tat Loll', T., 926 ; ]\, 120. 

Carbamide#, additive eompoiimls of. with 
ae id sand salts (Pick a on ami Kknyon), 
T., 902; P,, i:tS. 

Carbamidomalonylurea. .See «^-Uric 
avid. 

Carbimidet, ()[itienlly active (Pukauu 
and Lfri'i.EUfRvT 'F, 300 ; P., 

30. 

Carbon, the redncihility of magnesia by 
(Slahe), P., 1.52, 

adsorption of iodine bv ^Davks), T 
1666; P,, 208. 

(/, ‘oxide, lediu'tion of, lo fornialdeliyde 
in oijiieous solution (I'K.S'ruNl, 'T,, 
tlS7; P.,33. 

Carbonium aalta, Htmeture of (IUkei!!, 
T., 1490 ; P., 192. 

Carbonyl chloride, imtioii of, a.s an 
a^o'ut fur arnstin^’ isoiiiei'U' cliBii^re 
(I.oWRY and Maoson), P., 260. 

CarboBtyril, niercni'Y derivative (ArLiO, 
T., 1018 ; P., 152 , 

Carboxyalkyl ^roup, jirefcrential 
9a]iouitlcjUiun <il the, in regard to the 
amiiin-grmip (Morii.i’ini and Ki'i.e), 
Tm 177 ; P., 14. 

Carboxyanilinomethylenemalonanil. 

inetlnl ester (Kcjikm.vnn), T., 1365; 
P., 190. 

m -Carboxy benzeneazo-o nitrophenol , p- 
iiitro- (Hkwiit and MiTcifELi.), T., 
1202 ; Pm 133. 

ncCarboxybenzene'4-azo a napbthol, p- 
uih’o- (HEWirr and MrnjJKiid, T., 
1259 ; P., 1S3. 

m ■ Carbozyben zen ea zopben ol, p-ni t ro- 

(H?:u'in‘ and ^IircuEiJ.), Jb, 1201; 
W, 183. 

1-a-Carboxy n decyl-A^-n/c/fjpentene .and 
l-a-CBrboxy/i-decylI:4//fVy'Vf/pent- 
ane. See Hydnoeaipic; .acid, 

1- a-Carboxy-zcdodecybA^-rycA/penteno 

an i] l-a-Carboxy- « dodecyl- 1 A-bi- 

n/ccipentane. See riiaulrnoogricacid. 

2- Carboxy-15-dunethoxyphcnylacotic 
acid (PEiiKt.v and KoBi.v.sfiN), T., 
10.''2. 

2 Carboxy ^rS-methylenedioxyphenyl- 
acetic acid ( Peek IN and Kobinsu.n) 
T,, 1086. 

2 Carboxyphenylacetic acid (I’erkik 

’ and Robin, SON), T., 1082. 

' o-Carboiypbenylglyceryltropeine, lact- 
one of, and its additive salts (Juwnrr 
ami Pvman), Tm 94, 

Carvestreneand its derivatives, .synthesis 
of (Perkin and Tattermall), T., 
480; P., 66, 
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CarroBa, coniUn-iatiou of, with benzyl- 
M.-i -loilirie liv'irfx;vsiitiflf* (Clarke 
La(u'oj:im'% T.; 6&9; P.. 90. 

Carre inocobaltaniina csrhonata 

I'.. 301. 

Can am lalti, Mow; an and Cahek), 
T . 17/1; P. 74. . 

Cerooi ;>^rc)ilorato, uitrite, arid rftthion* 
fil.r (Mokoan aiidCAiiEN), T,, 478. 
8!il|ihaV, .>>i>‘JClroscopi'': fcxaniiiiatioQ of 
(Ko\vi.kk), P, 479. 

ni^miirroi^a hu/nilis, occurrence of quer- 
citid m the IcavL-a of (MIxlek), T., 
1706 ; P., 218. 

ChBulmoogTic acid, constitution and 
oxiiUlioti of (BvHf.owrLiFF and 
PiWEKi, T., S57; P, 70. 
and itH ethyl wti-r, nia^'uetic rotations 
of (I’KKKl'i), T. , 663. 

Chemical conatitation, relation between 
ab-.onttiu)i stiC'dra and (IIakeu 
and f'.Ai.Y), T., 1122; P, 157; 
(Haly, Titk, M-ar-sden, and 
(1, Ail) AC). T., 1572; P, 194. 
aini C'llonr of azo-conipmnds 
(Hewitt and Mitchell), T., 
1251 ; P, 1S2. 

relation of, to colour and fluores^cence 
fdnr.Es), P, 12. 

relation hetween crystalline form 
iirid, of inorganic snb.staiices 
(ItviiLOW and Pope), T,, 1150; 
P. M2. 

rtdiition of, to jdiv.siologlcal action 
in the trnpeineii (Jo w kit and 
Pyman), T., 92. 

and viscosity, relation between 
(Dln.si AS, Tholk, and Hunt), 
T., 1728; P, 207. 
equilibrium. See under AlTiiuty, 
cheiniral 

re.soui'':h, position and prospects of, 
in (Ir^at hritiiii tMELiuiLA), T., 
02(5: r,, 101. 

Chemistry, svuihetical, in its relation 
to biology (Fis(T[ kk). T. , 1719 ; P, 220. 
Chloraldiethylmalonainide (llcuuows 
and Ke.ank-p T., 271 ; P, 37. 

Chlorine water, read ion of, Avith calcium 
carbonate (K till All DSON), P., 118. 
Chromium, Iavo vulumctric methods for 
till! estinr.ition of ((Iiikuoky and Me- 
et a llv.m), T., 1810 ; P.. 237. 

Chromyl d/chlorlde, })R'|)aralioH of (Law 
and Perkin), T,, 191 ; P., 11. 

Oineol, coinponmls of, with acids, salts, 
iiaphthols, and alkyl niagnosium 
haloids iPiCKAKD and Kenyon), T., 
OOi); P.,13.8. 

/)/ C ineol ( e is - f 7i ydroct i r vcslre u cd i a I 

unhydridc), synthesis of (Perkin and 

T.vrrEflSALi), T., 503 ; P, 00. 


Cianainio acid, esterification < 
(SUDBOROUCH and Th ■ ^ 
1034; P, 146. 
velwity of reaction of hr. 
(IUrbett and Lavavur;;; ]. 

Cinnamic acid, bomyWand v.. 
tors, properties of (Uildii - e 

Cinnamic acid, bromo- and , 
ebloro-, and their rne:' ^ 
the addition of broirij!; . • , 
BOROUGH and William- p 
o- and 0-Lromo-, veloeitv 
of bromine with {Pa; 

Lap WORT It), P., 19. 
oj3-d7ioJo- (James and Si n .. 
T., 1010. 

Cobalt basic sulpliate, f . 
(Pickering), T., 19S6 ; P. i; 

Cobaltamlne compoonda 'F 
301. 

Cocotitol {roco-tif^) from i!.- 
Cocos nricifera ami ^ 
and its hexa-acotite, 1- ; /- 

ate, and sulphonic a. i i . ; 

reactions (Molleii), T., K ’ 
219. 

and its hexa-acetat'*, m x i ' 
of (lUiiKEu), T., 1772. 

Codelde, bromo- and eld n ^ . f. • 
of (Lees), T., UU ; P, > 

wt43odaine and 3-T«'Codeiiie. : 
of (Lee-s), T., 1415; ^ 

Coerulignone, constitmi-ci • 't 
P., 303. 

jS-Collidine. See 2:4:'J Tt: • 
iue. 

Colour and coustitiiti-ui ' f 
poumls (IlEWirr and ' 
T., 1251 ; P, 132. 
and huorescence, ridatioa c', ■ ^ 
tntion (Green;, I*,, 12. 
contribution to thi* ijaii. ■ . 2: ' 
of (Green and KiS:. . 1’.. 

Colouring matter, m w, i ;) .V 
Arbor-tri.dis (Hii.i, an 1 >;.■ . 

1501 ; P, 213. 

Colouring matters of th.' ; * ' 
a reaction of (Tii'C.c . i-- • 
P, 32. 

of the stilbene group (f c.it n, !‘ ■ 
and IIousEAM.h T., 2 72 ; i' 

Copper, cliemicid a.Ti ; .! ■ 

aticni on solutions c ‘ 

ON ami KAMs.AYh T., I' ' - : * 

Copper alloys, coiotim 
the estimation of :• 

iron in (Gkk.roiiy), P. . ■ . 

Copper sulphate, iuttT.i !: ). 

of, and ferrous snh h i'- 
Colli KH), P., 2'G. , 

baaic sulphates, form i'. 

ING), T., 1982 ; P, - 
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^'c«ric eolonr of, in aqueous 
' \ ,i:iou (SiwJWicK ami Tizarp), 
r.. S05. 

; ■ -o (Divers), P., 269. 
rr.iiitadofl and oxidation of 
' il'Av), T., H05; V., 117. 
sad BilTer groupi, elet’tro- 
deposition and !!(u>aiation 

• of the (Saxi>), T., 37d; 

f'^wn Tiiirccrised, characterisation of 
: P., 304. 

i.Co’affisriacarbMfltropeiae and ita 
viits (JowKTi' and Pvmak), 

CtmoJ '':'pli''‘xide and ita diUnzoyl 

• and sulphide (SMILES and 

hI, P. 161. 

Crerolphthalein, hydroxy- (Bknti.ey, 
ami WlIZMAN.v), T., 1638. 
CrtK;!*. . '('i 'iJid P-> ^^1*1 their methyl 

• r*. 'C; lensationa of, \ritli {ditlialic 

. i its denvativcs (Bestlev, 

A ami Weizmanx), T., 1630 I 


Cretjsic acid, 3'Smino-, (tliyl ester, 

: of, with triiKetio lact- 

■ KirisrHMAXx), P.,16. 

z3 ' ; d-.i- ,.Iamks and Sn>Bonor<;H), 
r. 1' 41, 

C.^ntiliine form, relation between chem- 
;. !i‘’,iti()n and, of iiioi';^^anic 

iH,41;LOW aild PoCE), T., 

CrTitah. !;.•'<<; exact detenniqation of 
':.r c !, •]'><> of (Earl of Hejikkley), 
I . 

C'naidine. 'Miruiiio-, preparation of, 
»■ I is .ic.-ivl doiivativo (Onrox, 

' i nu^ ilrm.KiT), T., 54. 
:2:inii!debj'de. eleetiolytic rediietiou 
• I.r.V, T, 760. 
ipne alts. See under Cop[ier. 


S. 

l>«fir.e(iiC8rboxylic acid and its 
■ '"t-T (UARmm'LiFE and 

i T., :-77; P., 71. 
r-yinceiic acid, iwineric change of 
i:. ni:r,ii]!X'H),T., 787; P.,92, 
'•“‘-y !y-,;,a]s, more exact detcr- 

, \ ' - f 1 1 c ' Karl or Berkeley), 

■^•^yaciicin and its oxime (Irvixe 

. 'h. T,, 542; P., 62. 

'‘lyveExoiu.a-cvann. (ArKiNsny, Ixo- 

, ‘’ i rmuit'K), T,, 592. 

••6»e. ; and chtoro-, tetra- 

, ■ ■- "l .r of (iRvixKanii Moodie), 


I Deztroie guanidine and its properties 
(Morrell and Bellars}, T., 1010; 
P., 87. 

Diacelonilide, 2: 1 :6-fv‘iehloro-3'broniO' 
(Rkeo and ORroxl, T., 1532. 
Oiaoetylacetone. dismiimn derivative, 
action of ethylene dibromide and 
p!v]>vlene dibntmnde on (B.vix), T., 
54 4 ;' P.,77. 

Diacetyl- f-Urtario acid, /-im nthyl ester, 
pre[iumtiv>ri and rotation of ^Pa’itkii* 
sox and Kaye), T., 707 ; P., 89. 
DiallylaCetoacetio acid, 77r7il)roino-, 
ethvl ester (llARnNEU aiul Perkin), 
T,, sr.4 : P,, 116. 

Diallylmalonic acid, 77 -(//bronio-, etliyl 
! ester, ami its reactions (Perkin and 
Simons EX), T., 842. 

/n-DiamiuBi, nroimitii', suntniary of the 
interactions of, with diazo-eompoumls 
(Moruax and DficKLEinwAiT), T., 
370. 

Diazoamines, innueiire of sn))slitution 
on tlio formatiiin of (Moroax and 
MicKi.ErnwAir), ’I’., thlO; 1',, 28. 
DiaZOhODZeDO {biinniafitnunittin), ])• 
amino., salts, A'-bcnzoyl dt iivative.s 
of (Moiulax and Wouruts), T., 
13ir>. 

cldorobromo- derivatives, replaec- 
nii'iit of luilogcu by lij'droxyl in 
(Orton and Ukeo), T., 151.31; P., 
212 . 

4-c)ilor()-2:6-f/ibronHi-, 2-cliInro.4;6-f7i' 
brunio-, 2:4-f/mhluru-C-lin>ino-, and 
2:6-(7i'cli]orO'4-broin(j-, liydrogcn 
carboiiate.s and hydrogen sulphaU-.n 
of, replaceineut of halogen by hydr- 
oxyl in (Oiu'uN and Keed), T., 
1562 ; P., 212. 

Diazo- compounds, coiislitution of (Cain), 
X-y 1049 ; 1*,, 158. 

anmniary of the intenactions of, with 
aromatic ;»-dt«inincs (Moruas and 
Mn'KmaTiw.Air), T., 370. 
p-Diazoimides, intcruefiou of, with aro- 
matic aniine.s fMoRUAN and Mickle- 
T II wait), T,, 1512 ; P., 209, 
a-Diazonaphthalene {/mphOinlotfA - di - 
4-aiiii)K)-, salts, -V-beiizoyl 
derivatives (»f (Morgan and Woot* 
ton), T., 1317; P., 181. 
Diazo-reactions, inllnence of light on 
(Ortg.x, CoArE.s, and Brrdett), 
T., 35. 

^-Diazotolaene,3-cliIoro-5-brriino-, hydro- 
gen earbortate and hydrogen sul jphate, 
replacement of halogen ))y hydroxyl in 
(Orton and Keet»}, T,, 1.370 ; P,, 212. 
Dibenzyl t/fsulplude, electrolytic pre- 
paratioa of (Price and Twm.a), T., 
2021 ; P., 263. 
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Dibenzyl, 4 : Orekv, Daviks, 

IfM.KW.r.n F..289 

Dibewyl 2 : 2 '-<licarboxylic acid {^fi‘ 

4 r 'liHKKV, DaVIK.S, aild 

T., 20‘^2. 

Dibenzylethylialphomnni m*;rcnric io4- 

i !.• iHii.DlP Ji rind Smiijcs;, T., 1399 ; 

Dibenzylmethyliulphoaium mercuric 
i.di'if' Mii.r>iTC!i and T., 

I ; 1’., 20t), 

Di c am pho ry 1 thioc arbamide ( F( i u.^te u 

anti d a' Ks' > s I, 1., ; F. 1 242. 

Dicar bo xyaconitic acid, uitdliyl ester 
juid ils rerudion witii auiliue and 

jth^'nyllivdi.izitje (KruKMANN), T. , 

i:{59 ; 1^',, 

2:8-Dicarboxybeazoyl-l:5-fMiydroxy* 
naphthalene {UKM t.EV, Fkikul, and 
\Vk[/Ma.nn), T., iri92 ; 1’., 216. 
Dicarboxyglutaconic acid, arid ita sod- 
ium riilt, tioin the interaction of 
inf'!.livl<-ijc <h!''nih:' ami the sodium 
ilfjivative of cihyl malonaLe (Tutin), 
T., lUd ; V., 24;>. 

o-Dicreaol, fl:r>-'//bionio-, and its [K‘r- 
hnm.id.r (.Moli;), T., 1310. 

Di i/^-cumylmethylenediamine and il.s 
I .lit t i M i c ! 1 1 o r i < 1 1 ‘ ' S K S' I ic R an d Cl > 11 n'CRV ) , 
T., lHhc ; r.. 2-lN. 

Diethyl ^/<.siil|thidt‘, ideclrolytic lue- 
linnitioii oC (}’ni< u and Twiss), T., 
•J021 ; 1\, 263. 

S-Diethylaiuinophenonaphthoxazone, 
lonii.aion of, from Nilo-ljlue A and 
fniiii .Nih' I line 2//, and its hvdro- 
chlui-id. n'liniii'Ki, T., m ; Ih, k. 
DiethyUuric hromiii('( ih»id: and (tIuson}, 
T., 2063 ; 1‘., ‘21.^ 

Diethylmalonamide, cnmlciisiition of, 
wilhaith'hydcs i' itcniu iWsand Kr.AN'E), 
T. , 269 ; I’, , 3ii. * 

Diethylnnphthalene, formation of 
tlloMKui, 'L, 1107 ; 83. 

DiethyUhioethyhulphonium dimerciiric 
ioilidc (liu.iMi'rii and Smii.ks), T., 
1397 i r., 2()ii. 

Dihydrobrazilinic acid, lactone of, 

sc!ithc->iN uC'l’EiiKiN and KmiiNsos), 

1^291. 

Dihydrocarvestreuol.syntlnsis of (PKn- 
Kis and T.\ rn-nsAi i.), T., 49S. 
ma^metie I'otalioti. ndraetive ]ii>\ver, 
and disjicrsion of (I’f.hkin), T., 498. 
Dihydrocarvone, cvano-, iiiteradion of, 
wit!) anivl nil rite ami .'^oilimn ethos ide 
(I.Arwount and WKrnsj.i'ii), T., 
977, 1919 ; P.. 137, 2.^2. 
Dihydrochanlmoogric acid, ]U'e|iaratinn 
of, and it.H ethid estor (Bauisiiwcliff 
and Power), t., 675. 


DLb]rdrochaalmo<^ie'aeid,h; r 

ester, and ita redu ' 
CLIFF and PUAVER), T., , ' 
a- and jS-rfiHydroxy. B ^ 
and Power), T., 565 ; 1 . ; ! 
Dihydroh^matoxylinie acid. ; • 
synthesis of (Perkin and ) . 

P., 291. 

A^'CDihydroterephthalic acid. > 
ci/c/oH€xadiene-l:4-dicarC \\ 
DihydroiimbeUaloiieoxune, 

amino-, reiluction of (Trir, r 
P.,29. 

4:6 Diketo-2-eiiiiiamyl 5:5 diethylt 
hydropyrimidine and its d 

vative [Bckruws and 
270; P.,37. 

Diketons, and i 

oil of nutmeg (Powki; hi: i -- 
T., 2049 ; P., 285. 
o-Diketone«, relation hetw . 
cal constitution and 
spectra of osa/.'.mes and • , : 
azoiies rjf (Hai.v, Titk, .M 
O.A/DAlO, T., 1572 ; i’., I;-!, 

4:6 Diketo 2-phenyl-5:5 diethylb- ii 

hydiopyriinidina and its l : . 

derivative (Bi Ruows and K ^ 
T., 269 ; P., 37. 

3:3'-Diketo-8:5:8':5'-tetraniethyl 2 . 
dKyc/ohexene anditsdi-p : 
(Ckos.slf.y and IlKN'M j , i , ; 
o-Dimethoxybenzil ( I uv ink;.; M 
T., 511. 

Dimethoxybenzoins, and p-. : v 

products of {ii’.viNF. .a;.: M 
T., 536 ; P,, 62. 

5:6-Dim6thoxy-2-benzylhydrindea? 
(■//hydroxy- (Perkin' ,in I i; ■ ' 
T.. 1096. 

2':4'-Dimethoxy 2 benzylidf-ne I hr; 
indone (Perkin and If ics- ■> 
1094. 

5:6-Dim€tlioxy-2-beiizylid( Gc 1 Ir^' 
one, 2'hydroxy-, an i it ; - 
and acetyl derivrt’.i^- - ■ i 
chloride (PEiiKiS ai. i !■ 

T., 109.5. 

2': I’-i/iIiydroxy-, arid it' : = 
vative (Perkin at;d K : ■ 
1097. 

o-Dimethoxydibenzyl I t'; 

Moodir), T., 540. 
2;2'-Dimethoxydibeazyl 2 2 

?i'diphc7ii/k!h^nir\\:\' ' 

Davies, and Horsfai t ■ * - ’ 
Dimethoxyeoain (Frir!: • : 

anclWvLF.RhT.,! 
Dimethoxyftaorescein p • ' 

derivative (KrikI'I , t tt'-' '' • 

Wyler), T., 15>7 : F- - ’ 
/c/rabromo-. ‘See Din. t;. 
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0:3iethoxj'l;2hydriiidochronun 

and Robi.vson), T., 

}»Ei; 2 ie:hoxy l-hydrindone and iw- 

; :Pj:i:kin and Robixson), 

: ii.i'v!; Ine, 2 benzyliileue, 2 -pij)or. 

■ and ' 2-veratrvlid.‘no 
>riv rives of (PiJiiKiN and Koniv- 
, s . T., 1102. 

IhEiitioxyhydrobMXOm, preparation 
, i iMioii of, ami its diacetyl and 
- i ii.hsretliane derivatiFes (luvixr 
i M M.« OIK), T., 538 ; P., 62. 
j 5 D:a«tlioxy- 2 : 3 -uideno-l: 4 -beniopyr- 
j 23 l hydrochloride, 7-hvdio,xy. 

; ii.Kiv .tiid Hornxst»x), R, if^o. ■ 

; j Dinseiboxy 2 methylanthraqninoiie 

: V i ’.v< I IFF and TOtin), T., ItUS ; 

\ i : Dimetlioxy-l-mfttliylaBthraquin- 

cM ISkmlkv, Gard.vkk, '\Vi-iz- 
v.'N. and TEMrEiti.KY), X,, 

i b 2 Dimethoxy- 6 '-methyl- 2 -beiizoyT 
Vfnioic acid (Benilkt, Gakdnkb, 
i .-M.vss, and Temi-ekley), T., 

1 J D.setboxynaphthaleneand its mono- 
■ -liUro-derivatives {Bf.nikey 
i. v-'S. and WeizmaN’n), T., 107 .’ 
5.ri:hoxTnaphthoylbenxoic acid, liyclr- 
yv- Ijf.sn.KV, bniEKi., and Wkiz- 
T., 1591 : R, 215. 

I i Dimetboxy 2 ^-naphthoylbeuzoic 

ir;d Id.Mi.KV, KiUEnL,Tno-M,\s, and 

‘’•■-.'MAWi, T., 125. 

i i 1 Dimethoxy-2-j8 naphthoylbeiu- 

c;c scid Mkmlev, Frikiil, Tiiumas, 

_ ■■■ i ruMANx), T., 421. 

! 1 Dtaethoxypienylpropiomc acid 
■' ' .tnd Koiiix.sox), T,, 1070 . 

’ ^ ^»^ethoxypbthalic acid. Sec Ileini- 

H.:d, 

iSDimetboiypMbaUc acid. Sec nu 

hstthmstilbeue and its dibroniidc 

■ -1., 7.59. 

Sixethylaminophenonaphtlioxazoiie, 

«.f. froijn Alethylenc- 
c i'!'' **''*’” ^'(-''v-ldue 11 , and from 
: • Mne, and its hydrochloride 
. ■ n: . I.. ;m: R, 33. 

/J^nbyl d:6 d/amino-w. xylene and 
. * ^ ^d diazoninni salts on, and 
■••yM-'ulphony], bf'nznyl, and 
derivatives (Mokoax 
• • '•'.‘vi.KrinvAiT), X., 305 ; P., 

-by. aniline, ;?-nitroso-, compounds 


l:3-DimathylanUiraqiiinon«, i -liydroxy* 
and 4:6JtdiIivdro.xy* (liP-NUKV, 
_l>Ai;i>XKR, and Wkiz.manx), T., 1637. 
DimethylbeMaldahydea, 2:4 and 3;5., 
electrolytic rerluction of (LauI T 
751 : P., 73. ' 

3':5'-Dimethyl 2 ben*oylb6nioio acid, 

2'liydmxy- (Bkmi.ev, Gaki>xkk, 
and \Vei/mann \ T., 1637. 
4(r));2’-iythvdi".xy- (Bksieey, Gakd- 
NKIt, and w El Z. MANX), T., 168y. 

ay-DLmethylbutaue-aB5 tricarboxylic 

acid, prep.Aratii:in of, ami its silver salt 
and 'nnhydro-ftcid illEXSTurK and 
SiMiANKi.ixc), T., 354 ; R, 32. 

2:2' DiineUiyldibeniyl (s-,// u.foi,//. 

4;4‘.(/7nitro- ((Iheh.v,, Dames 
and Horsfai.e), T., 2080. 
Dimetbyldibydrobeniene, iminolivdr* 

oxy-, action of nitrons acid mj (1 Ia\s1 

T., 1414 ; R, 192. ’ ’ 

Itl-Dimethyldihydroreiorcin, 4 -amino-, 
and its hydnudiloridc, platinidilur- 
idc, and acetyl deji\'a{ive, and the 
action of ni Irons acid oiH H aas' T 
1113; P.,192. 

4-nitr()-, and its salt.s, and reduction 
(Haa.s), T,, 1111 ; P., 192. 
4-twiiitri)so-. and its oximes and salts, 
.and the I'U'li'iij o| oxidisinj' mid ro* 
dueinjf agents on (Maa.s\ t 1437 • 
P., 191. . ► 

Dimethylethylenepyrone and if.s liydio- 
chloride and platiliichlni-ide [|{ai\'! 
'1'-,^519 ; R, 77. ' 

2:7-Dmethylfluoraii, 4'(5')-liydr(.xy- 
(Bexteey, Gakdxkr, and Wfu- 
MAyx), T,, 1639. 

3:6-Dimethylfltioraii and 4'(;V) hydroxy- 
(Benti.ey, GAunxEE, and Wfiz* 
Manx), X., 1636. 

Dl-Bimethyl-S-ryc/chexanone {Z-lrtn- 
^:l‘(limciliyl/tr.rnhif,Irohrinn^e) and its 
oxidation and it.s oxime and aemi* 
rarbazono (Cimssi.Ev and REXatT) 

T.. 81. ' 

l;l-Dimethyl-5-ei/e/chexanone, 4 oxini- 
ino-3-imino-, and its potaxsinm salt 
and oxime, and its reduction (Baas) 

T., 1115; P., 192. 

1:1 -Dime thyl-A'^-fo/edchexenone-S (3- 

kcio-1 :1 -f/iwicC/i )//. i^*-tHn<hydrohmz- 
cni’) and its oxidation and its oxitne 
and 8cmicarbnzoii« (Cro.ssekv and 
Krn'ouf), T., 78. 

5-cldoro*, action of reducing agents on 
(Cjios.sEEY and Kenouk), T., C3. 

Dimethylpheno- and -naph- 

thacridinee, 8:11- ami 9:1 R, am! their 
platinichloride.s fSE.viEU and Cdmf- 
TO.V), T., 1935 ; R, 248. 
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1 :2 DimethykJ/ propaac-l :2-dic*rb- 
Oiylic Mid lyM dun^.hyltrimethyl- 

( M- \ rhonjl ic odd), che mdcal 

aud j.liVHi' al i-rojK-rticBof ( He.vstock 
arj‘i o<'Li.KV^', T., 1954 j P., 235, 
ttl.yl 'r^u-r, optical prof^erties of (Per- 
KIM, T., 1957. 

Dixaetliyl»tilben« c-fibrouiide (Law), T., 
757. 

2;5 PimethTltetrahydroqTxinolina. See 

T tudiyfW/J-toluipiinaMine. 

Din} ethyl the tiae rn^nthyl ester, nitrate 
id ;SMtr,EM), r., 291. 

/j • Dime thy Itolane (Irvine aud Moodie), 
T.,510; p., ra 

DimethylamheUiferone rikI its acetyl 
di rivative fiiid methyl ether (Coi.LIE 
aud C'HHV>r.\Li,\ T., 1S04 ; P., 232; 
((5ii,lie), T., i-sn. 

3:7-Dimethyluric acid, mercuric salt 
(An.i.i, T., 1046; R, 152. 

DLmethylviolnric acid, inerciny salt 
fAri.u), T., 1043; 1’., 152. 

DlmethyUr/f 4 xylidine, uilio-, picrate of 
(MidlUANAild MirKLKrUU'AIT),T.,365. 

j Dinaphthacridiae and its addi- 

a — C'Ho 

tivu salts and 7-l)roino- (Senier and 

ArsTiN), P., 300, 

n - y-d 

I -Dinaphthacridine, attempted 

.synthesis of (Sknier aud Austin), 
p., noo. 

Dinaphthacridinea, 7-aiyl dcrivative-s, 
hvut Ill-sis of (Sknif.r iiud ArsTiN), T., 
1233; P., 185. 

Diaaphthyl, preparation of (Homer), 

T., 110.3; ih, 88. 

Dipentene, spcctroscoidc couatauts of 
(Pin’iit.!. T., 120. 

Diphenetole, siilphonation of (Mom), 
T., 1308. 

Diphenol and its dlltenzoato and di-, 
tri*, and tetra inlphonic acids and 
their salts and it', nitratiou (Mom), 
T., 1305. 

Diphenol, 3'-!ii()rmi-3-i)itro-, 5\5'-di- 

hrminwTiiiitro-, and aud 5/m-nitro* 
(MiiiK\ T., 1310. 

“ Diphenoquinone, / '/''dir^iino*," action 
ol rt-'huii,;.; a^eiit.s (ui iMoir), P., 308, 

l:3-Dipheiiylalloxan diphenyl-, -phen- 
yl*, -p nitrophenyl-, phenylbeniyl-, 
and -phenylraethyl-hydrazones 
(\VnirKi,F\ ), T.. 1344 ; P., 180. 

l:3-Diphenylharhitnric acid aud its 
acetyl derivative and 5 amino*, and 
5-i8oiutroso- and ita metallic and 
amine salts, and its ivactions 
(Whiteley), T., 1338. 


l:3-]>iplie&ylbaiMtime acid 

bromo-, and its condeu- 
phenylhyd^ine or iu 3 . 
derivatives '(W hiteley t 
P., 180. 

l:3-Diphenyl*5-beniyl-, 5 btuv' - 
-fi-cinnamylidena-, -5 diphcLvia 
ylene-, and -6-diphenylmetLyl ' 1 
one acida (Whiteley , r* "• 
P., 203. 

a/3'Diphettylethane, B iu.i; 2 . 

and the action of sulpK i : 
(Atkinson, Incham, ar i r,. 
T., 592. 

«-Diphenylethniie- 2 : 2 '-dicarboiT: t : 

See DibeDzyl-2:2'-dii arhf,\‘. ; 

Dipbenylethylsilicyl chloride ^ 

T., 218. 

Diphenylhexatriene, sy;. h 
(Smedley), R, ltV3." 
and allied hydrocail.i 
power of (Smedi.ev;, P.. 
Diphenyloxalaric acid, 
methyl esters, ethyl and • ■ i; 
ethers of (Lanhek’S, r • ' 
149. 

Dlpbenylsnlicylthetine, ./ 

and its ]ilatiiuchlorid>’ dr. 
Rain), T., 1121 ; R, ir.i 
Diphenylsulphoxide, com] 
acids and salts (PirK\! :i n v 
yon), T., 901 : 1\, ]:>. 
s-Diphenylthiocarbam i de 
idc), action of aryl . 

(Dixon and Hawi liunx; i, ; , ; 
1:3-Diphenylaramil. .S c i : ; 

barbituiic acid, 5 amiiM-. 
1:3-Diphenylnric acid, vr,n . 

(Wjutelet), T,, 

1:3-Diphenyl i|<-uric acid, - 
(WlIITEI.Ev), T., IdJl. 
l:S-Diphenylviolu.ric acid 8.. 
plienylliarbitiuii' ;u i.], ; ’ ■ 

propyl Btilbene and ;■ 

(Law), T., 760. 

Disalicyl amide and it- !P 
live (McCosnan), T , 1 . i ’■ 

Disalicylic acid, dihin- - V 
1311. 

Dissolved substance, li-i 51 . ' . ^ 
(Lumsofn), T., 24. 

Disulphides, rlectrolyti j ; 
(PracE aud Twi.S'\ T . - -■ 
263. 

s*Di-o-tolylethane. >, 2 . I r • 

dibenzyl, 

Di-o*tolyithiocarbamide. 
chloride cm (-Dixon a:. ; ii v.v : : 

T., 138. 

Dixylylmethylonediamiscs. ’• ; 
J 3 - 5 *, synthesis of ' SEMKi’ i' • ' 
TON), T., 1929; P., 247- 
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^ g^4>fin»dic>rboiTlic mH and ita 
?ster (Barrowcliff and 
p. «i- T., 563 ; P., 70. 
jwiag .s{vrimenUl investi^pifion into 
V., j.r>v5s of (Ht’BMK}, T., 1057 : 
Y„ 

iionierlfm. See under Afiiuitv, 


X. 

jjrtJu, rare, chemistry of the (Esro- 
. I’., 64. 

EKtxolyiic preparation of disulpliides 
(pKKK and T^'iss), T., 2021 ; P. 

’ 

’■-ia t’oij of aromatic aldehydes (Law) 

P.,73. 

methyl ether from Feuiilago 

■ U rAijhilana (Perkin), T., 2074; 

1 ', 

IteaiiiD, liydrolysis of amvgduliii by 
A'. ii'h i’., 72. 

laaliioDS (Pickering), T., 2001 ; P., 

tilia, Pyjroxy (FlilEDL, WeIZMANN, 
i:.i U’YtKR), T., 1586. 

chemical. Sec imder 
, 1 :* : :ty, rlieniical. 

tjci, ;ii'K.d«id.s of (Barger and Carr), 

T. :'C; P, 27. 

L’fctiaice and ita composition and pro- 
-iURGEit and Carr), T., 341 ; 

1' :'7. 

L'jotcrine and its salts (Barger and 
‘ T,, 347 ; P,, 27. 

Lnoiictyol and the action of acetic 
::.!.ydr;de on (Power and Tutin). 
7-/:':.: !»., 134. 

Xi'^nfication conitanti of substituted 
avid.s (SupROROUGH and 
T.^ 1033 ; P., 146. 

Titcxy 1: 1'dimathylhezahydrobena* 
m?. ^hydroxy., and its acetyl and 
yl derivatiyea {Crossley and 
T,, 74. 

3 Iihoiy y phenylcrotouic acid, o- 

■' -'k'd ester and anilide (Smith 

I r!!<u:iu:), T.. 1905 ; P.. 249. 
t-rl a ;r„iioalIyl ether (Perkin and 
yNMi.\>Ts-), r, 833. 

■ ' '^iihoiiatc, reaction of, with 

ai,d tulyPthioureas (Dixon 
T.,914: P.,U9. 

- ‘^7*8 cry lie acid, esterification con- 
- and Thoma.s), 

“iy »wic ddiromide (Pope and Gib- 

-"^64 ; P., 295. 

*“'•» r., 1837. 


Kthylene rfi bromide, action of, on tho 
disodium derivative of diacetvlatvtoiie 
IBain), T., 544 : P., 77. 
a-Kthylhexoic acid, syutlusisof (Rarer), 
T., 1S37. 

Ethylidenepropionic acid, estcrificatiou 

^uistaiit of ^.'^rnRoRtiroH and 

Thomas), T., Ui36 ; P., m, 
Ethylailicott trjcliloiide, ptx'paratiou of 
(hiniNo), T., 214. 


F. 

Faraday lecture (Pisciiei!), T.,1749 ■ P 
220 . ’ *' 
medal, present at iou of, to Piuf. Emil 
Fi.soliLT, P., 223. 

Ferrocyanides, dDuldo, of aininoniuin, 
calcium, and rwtassiinn (Bkuivn^ T 
1826; P., 233. 

FerroQs sulphate. Sec uiuKt Iron. 

riuorescein, ^V/uhioniuliydroxy-. See 
Kosin, iiydroxy-. 

hydroxy*, and its tri.icctafe {Frirdi,, 
Weizmann, and WylerI, T., 1585 : 
R, 214. ' 

Fluorescence and mlour, redatiun rif, to 
coil sti tut irjij (Gkkkn), P., 12. 

Formaldehyde, formation of, bj’ tlic re- 
duction (d cai'hoii dioxide in aqueous ■ 
solution (Fentun), T. , 0S7 ; P,, S3, 
tests for (Femon), T., 693 . 

Freezing point, depression of the, of 
aqueous stdiil ioii-s of hydrogen pero.xide 
by potassium p(‘r.sijl[diatc and other 
eoini)oiinds([’jii(-E), T., 531 ; P., 75. 

<7-Fructoie. See Leviilose. 

Fumaric acid, d- and 7 boniyl and I- 
rnentliyl esters, ]>rcp!nation ami oxida- 
tion of (McKenzie and Wren). T., 
liilS; P., IBS'. 


G. 

Oaece, chemical clianges indueed in, by 
the JKdioii of ultra-violet light 
{Chapman, CiiAHwroK, and Rams- 
bottom), T., 942 ; P., 136. 
infliieiice of non-elertrolytes and oloc- 
trolyte.'j on the solnhiiity' rd sparingly 
soluble, in water (PniLip), T., 711; 



or more (Or.Bi!Ai:r>), P., 34. 

Gae generator, simple, for uniilytical 
operations (Sanders), P., 232. 
Glucose. See Dextrose. 

Glutaconio acid (Tutin), T., 1144 ; P., 
158, 246. 
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Gold, allcvl (-.'irnpoujitls of (Voi’F. aud 
T., 2<>n ; 245, 295. 

OnaBidicfr, r-'/Mif.- < of, with 

Mh!: 5:?;LL ali l HkU.AUs), T., 
1010 ; {^, >7. 

□oncottoD, 'voliitidn of nitiOL'cn j)t'r- 
it) tlif' ili C'iIi; jKi.sitioil of (IvOBEUT- 
M .s Eiij'l yAJ i Kk), T., 7f)4 ; r., 91. 


H. 

Hematoxylin aod hmilin (Pkkklv and 
IlnliJNMKVj, T., 1073. 

Halogen, of, Ijy liydroxyL 

illchlof</t)H)J!]0'liaZ(ihoilZMlP.S(OiiTXJN 

and liKkiit, T., 15.51 ; 1’., 212. 

.‘ialts. Srr pfi }ia!o;^cn salts, 

Halogena, <iisp]at-i ni'-nt of, hy liydro.'cyl 
(SKNTKt:), T., 400 ; 00. 

(-siiriiallori of, in organic substances 
(Moini, i*., 233. 

Hcata of comb uit ion, Si-e undei Tlierino- 
eliemi.stiy. 

Jfaltvuid (>ui>'.jiijaUs. See I'eriiiy royal, 
Aiiifiican. 

Hemipinic acid, the flnoresceiiia and 
p'^ins from (Ki;iki>j., AVr^zMANy, and 
Wvt.Fi:}, T. , 1.5S.I ; If, 214. 

//i-Hemipinic acid{PEi:KiN and Runix- 
SON;, 'r.. IOft.3. 

Hentriacontane fi’nni the ]ea\'('s tif }[or- 
iitiht fojhfijhi-m (l>AIil;o\^'rl.I^'F and 
Tt'tiN- . T., I'.IK) ; If, 249 . 

oj,-Heptadiene-55 dicarboxylic acid. Sec 

lie .acid. 

Heptadi-inene 5-carboxylic acid 

och/), formation tif, and its 
ethyl e.strr ami si!v(‘r salt, and its 
reactions (’I’kkkin and Simonsk.v), 
T., <‘^40; {(l.Aiii NKu and 1 ’>:ilk[n), 
T., 351 ; |>,^ ii,i. 

nltra-vioh't ahsorjdion spectra of 
(ii vf.Y), T., S4 ;. 

ii"C Heptadi-inene <3 carboxylic acid, 

ethyl ester, density, magnet ii' rotation, 
and rcfi active j.inccr of (I'KiiKiy), T., 

Heptanedicarboxylic acid. Sec Eihvl- 
hntylmahmic arid, 

Heptanctricarboxylic acid. See 0077- 
Tetraim thvitrtrtrhallylio acid. 

ffet ' d f/rrC-rrVfwJ sfV, const itueiits of the 
seeds ■DfNsiAsf If, MS. 

a' trpv/uHexadiene l:4 dicarboiylic 
acid (Pki:kin hdjI Tai i Kins\Lid T 
494. " ’ 

Haiahydrom-tolaic acido jV7.1iytlio?cv-. 
See m-l-McthylfycAdiexaiiol-S-carh- 
oiylic acid. 


l:3:4:6:7;9-HoxamethyUcridinc 

and Compton), T., 1934 ; | 
er/rft^Hexaaecarboxylic acid 
bromn- (PijnKiN and Tu 
T. 490. 

cj/cfoHexaaecarboxylic acids. 

frans-3-brojiio- (Perkin ; 
tersall), T., 4SS. 

Hex we tricarboxylic acid*. 

D i in e t hy 1 biitan e a36 - 1 ri< a : • > 
and oo7-Trirnethyltricarlei;;- 
Ci^-q/c/oHexanol- 3-carboxylic ai 
its ethyl ester and lactoii 
and TAiTF.ii.SALL), T., 4 ■o'., 

/An!.s.r?/rA)Hexaiiol-3-carboxyiic 
(Pkrkin and Tatter^ai ! T 
<7/p?oHexanone -3 -carboxylic acid 

ethyl e.ster, silver salt, i - 
.semicarbazone ( I’e r k i n 
tep.sall), T., 491, 
Hexatriene, magjietic rotat 
its relation to ben/en. 
aromatic coinpoujid-, a: ! 
live power {Pekki.n! T - 

no. 

derivative.s, synthesis of 
P., 162. “ 

A*. Hexene, fl-hydrovy- 
rarhifiof) ^fiARDSEi; ami I'- 
851 ; P., 116. 

A^-n/c/« Hexene carboxylic acid i 
and Tati kiisai.l), T., t* i. 
Homatropine alkvl salts .1 , 
Pyman), T., 97. 
Homoeriodictyol, con.stitiiri -i 
its tetra-acetyl derivative •:]' r 
Tutin), T., S87 ; P., 13::, Lt ;. 
Homophthalic acid, s, ; 2 ;‘ 
plienylarctic add. 
Homoterpenylic acid, synt: - '. 

it, s ethyl ester (SiMii.\sKN>. 4‘.. 
Hydnocarpic acid, 
cixiilation of (Uariocai : ; 
Power), T., 557 ; If, 7'‘. 
Hydrastic acid (Pei;ki\ uti ! K ■ 
T., 1086. 

Hydrates in solution. 

(Pun, II'), T., 711 ; i' . 
of some quaternary h;m. - ' ' ’ 
T., 1793; P., 2:k 
Hydrazines, nxidation of. fy f 
{(’HArrAWAY), T., 1323: if. > 
2:3 Hydrindochroman T: 3' 
HoiiiNsox), T., 10'."X 
l:2-HydTindo-4'-methoxychro.'uaa 
KIN and Korinsun), T. . 1 "3 
Hydroanisoin and it' 

(Irvine and Mnopii; . T-. 
Hydrobenzoin and its Ui 
methyl ethers, applii'it; ■ 
reduction to (Irvine .vel ■ 
1390. 
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jTi:«c*rbon, from the action of 

' 1 . ;i: iijuim diloride on naphthalene 
H v.Kn\ T., nil; P.,88. 

/ H , tYom the action of aluminium 
* ;' riir on naphthalene (HomeuI 
T. 1112: P., 88. 

relation k'tween the val- 
, : V and heats of combustion of 
li- P., 134. 

f kuzene series, oxiilaiion of 
Ikw and PKKKiN’h T., 258; 
i'.. M. _ 

gyirwryotinme. See Ergotoxine, 
Hrcrsfea eliloridc, density of (Oiiav), 

depression of the freezing 
P>::it of aqueous solutions of, by 
pc* :>dimi iwraiilphate and other 
.::.|iauids (PhIle), T., 531 ; 

. [htieofs on the oxidising action 
■ Y d'KUKlN), P., IGd. 
i of, on potassium cyanide 
:Ma»on), T., 1449; P., 117. 
Irdrotoluoin and tsoHydrotoluoin 
^ , T., 750. 

Hrdroxy carboxylic acids, action of 
: .a (Ik S('Ern), T., 1365 ; P., 

Htdraiyl, disjdacement of halogens by 
'iAJriP:, T-, 460; P., 60. 

• Yi ■ i.„(it (if halogen by, in chloro- 
liazfdienzencft (Orion and 
bf.n. , T., 1554 ; P., 212, 

Hrdroiyl amino-. See under the parent 

HjdrcxTloin and /soHydroxylom(L\w), 

HTpcaitrona acid. Sec under Xitrogen, 
HTpphoiphoroui acid. See uiui(>r 

ilTitararin methyl ethers (Perkin), T 
- Y' ; i', , 2S8. I 


‘--0 compounds, formation and re 
[dTKIN.SON, InuHAM, aiK 
: ' , 1., 578 ; P., 76 ; (Tuuri'e) 

• • : P.. 151 ; (Atkin.son ant 

= ; ji-.l..I6S7; P.,216, 
laeno l:4-benzopyranol hydroclilor 
• ■'Wriixy-, and its salts {PeiI' 
P,, 149. 

-w.aa '^>*‘1 uh re.actions (Perkin anti 

^ ' 21 S, 

-‘SO. or^nrroTice of isatin in 
; ^H!!ipl <.3 of (Perkin). P,, 30, 

' ‘■'i'lte constituents of (Perkin 
■ T., 279; P., 30; 

f ‘' Kiv), x.j 435 . p ^ ^ 2 , 


Indigo -brown, oonstituenU of (Perkin 
and Bi.iiXA5i\ T., 280 ; P., SO. 
IndtijoftnA amount of in- 

ti ican obtainable from (Pkrkin and 
Bi.oxam), T., 1727 ; P., 116, 218. 
Indoxyl-brown (Perkin and Bloxam), 
T.. 1725; P., 218. 

Inorganic substances, relation Indwoen 
tile erystdline form and oliemical 
constitution ol (Bmu.ow ami PorEl 
T,, 1150; P., 142. 

Inositol (iR-.*y!7e) acetates, bromo-d('riv.i- 
tives and their roaefions (Mi'ii- 
Ek), T., 1781 ; r., 219. 
bromo-derivatives of, and diluonio- 
iiydrin, crvstallograjihy of (B ark* 
Ek), T., 1781. 

dibrornohydrin (51i'li.kr\ T. 17$8 • 
P., 219. 

Intramolecular change, new method for 
studying (PATTEimoN and Mt'Mni,- 
AN), T., 504 : 1\, 60. 

Iodine, adsorjdion of. by carl ton (PAVts) 
T., 1666 ; P., 208. 

addition of, to aeotylL'iiie. acids (J.ames 
and SL’jiBoiioftsn), T., 1037. P 
136. 

the velocity .and mcclianism of the 
reaction between, and ]ivj)o|ilios- 
pliorous acid (.^teei.r), q\ i6il . 
P., 213. 

nniltivalent, derivatives of(t;ALii\VEi.r. 
and Weunek), T., 210, .528’ P 
17, 64. 

Iron, ru.sting of (I)rNsrAN), P., 63. 
mechanism of the nj.stiiig of (Moody), 

Iron basic suhihatc, fui'iiiation of (Pick- - 
KRINO), T., 1985 ; P., 261. 

Ferrous sulpliale, interaction, in 
snlulion, of, ami e<qi|ier suljiliato 
(EMJsami CVu.MEi:), 1\, 261. 

Iron, colorimetno method for the 
estimation of small pereent.ages of, in 
cojiper alhjys {(;KKOiiRv)j P., 306. 
Isatin, oecuiTcnce (if, in some samples of 
Java indigo (I'erkin), ]\, 30, 

Isomeric change, carbonyl ( Idoride .as 
an agent for arresting (l/nvuv and 
Macson), P., 260. 

Isomerism, dynamic. See under Airiiiity, 
chemical. 


K. 

Kaempferitrin from natural indigo 
(Perkin), T., 438. 

Kaempferol and its acetyl dorivalive 
from natural indigo (Pekkin), T. 
436; P.,62. 
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Xeun an-1 it-* r»a£tion.H (Wilsmore), T., 
lya.’j ; P.. U29. 

Keten group, rriultij>le, d^“rivatim of 
{CoiLiK', T., R, 230. 
Xetodihjdrochualmoomc acid, hy<lr- 
oiy-, and it>j infcthy! and its 
•wini'-arlifizotif? (liAUROwct.lFF and 
pijWKU), T., 507 ; P., 70. 

3 KetoM dimethylbexahydrobenzene. 

H#'(; l;l-Dinudhyl'3 -i-*yc/ohexanon(i. 

3 Xeto- 1:1 dimethyl- tetrahydro- 
benxene. See l;l*Dimethyl-A*-c^cfo- 
L*-xcri(ine-3-. 

7 Eetohexabydrohenioic acid. See 

fi/c'/olitx:ui<itif;-3-carl*oxyUc acid. 

7 Keto-3-ni«lbyl w-pentadeeane aa'-di- 
carboxylic acid and ha methyl e.ster 
and ciximcIliAiiKuwt uFFand Power), 
T., 575; 70. 

Ketone, tyij/J, mid it.s scinicarPazonc, 
fmin liriiiiiii-ne (iln.NOEiiso.N), T., 
1H75 ; P., 

Ketonci conlEuuin;^ the ^^roiip 'CIJ.2’CO* 
Cl I:, rond<‘iisalions of, with esters 
in firiscnce of sodium cthoxide 
f(’l,AI;KE, Larworih, and W ECU s- 
i.KFi), P., 204. 

action of iiietallic calcium on (Law 
and Pkhkin), P., . 308. 

See al.KP rJiketoiios. 

7 Keto /t-pentadecane aa'-dicarboiylic 
acid an. I its oxidation (BAJiinnvcLiyF 
Fiinl PowKi’.h T^, .*>73 ; P., 70. 

7-Keto 7-pbenylbutyric acid, o-cyano- 
ethyl ester, 

pn pHratioii of i^Tnoiirn), T., TOOS. . 


L. 

Lactam, C,illijO._,Nn, ftoin the inter- 
action <d' cyanodiliydrocarvone, 
hinvl Tiitritc iind soilium efhoxide, 
ami its ifionn-iide and iV-niethyl 
dei ivativi'iLAi'Wnurnarul WrcmV 
i.i-n\ T., 081,11)19; P.,137, 252. 
conslituiioTi of (LAi’wniiiii and 
\Vk.c|!siki:\ T., 1920 ; P., 252. 

fi'niii tlic lactam CijIIi^ 
O^Ng (LAi'WoiM ii and Wnni.'^nKu), 
T., 990 : P., 13S, 

Lactonoi, ituH'thod lor the delcrinination 
of the etpiiiihriumin igneous solutions 
of (Mounn), T., I;w3 ; P., 1.54. 

Lactonic acid, ChHj^OjN, frmn the 
hydroiv.si.s of the lactiiin, 
CjiH^OgNa (Laiwokth and 
WK('Hst,KK), T., 989 ; P., 138. 
constitution of, and its Virtpmo- 
derivative, and oxidation of 
(Lapworth and We( hslerI, T., 
1921 ; P., 262. 


laetonie base, 

amiLO-acid, CjaHigO^N, 
and Wegh.sler), T., 99} 
laetonie bases, 

lactam, C,jHnO,,N., 
and Wr.ciisj.ERhT.. . 
constitution of, and ! 
acids on (Lapwouth 
SLER), T., 1921 ; P., 
Lamlose {d-/rf^rf<M.e), id 
(PuRDiEand Patl), T., 2 
LseTolose guanidine ami i 
(MoRRF.Lt and Bei.laj;> 
P., 87. 

lead, chemical action of n 
tion on solution.scontnir.i: 
and Ramsay), T., 1593 ; 
Lead arsenates, note on (Pi. 
307 ; P., 35. 

oxide, velocity of the r<-i 
carbon nmnoiide, ar..! 
the fiuboxide (Bilisi ri 
sulphate, solubility of, in 
solutions of amt] < : ■ 
(Fox), P., 199. 

Light See umler Photo. 
Idmonene, oxidation of. w 
dichloride (Hrndei:so\' 
P., 247. 

Limonenes, and sj... ij. 

slants of(BRl'nL), T., 
Liq[uid mixtures, Yiseo>ii v . 

and Wilso.n), T., S3. 
Liquids, molecular con.].] -■ 
STAN and Tiiolk), P., I 
apparatus, with stiiivc 
at thtdr b{dlinf^ pninS 
more gases (OERiiAi n , 
Lithium mercuric nitii:- . 
2033 ; P., 165. 


Magnesium, action of, 
(.Spencer and Sthki - . 
oxide [ningyicsm), the i . 
by carbon {Si.ai>(:\ 1' . 

Hegnesium organic haloirts 
with lutro-coniponmh i'; 
Kenvu.v), P,, 153. 

Malonic acid, etbyl est - 1 . i 
‘ tive, inteia. fi n 
methylene ' 
T., IHl ; P., l.'v t 
action of, on : 

(Perkin and Si>: 
^816,840. 

Mandelic acid, lacemiM*. 
and resolution of th ' vi 
into its optically a-ti**' 
(McKe.nzie and 
P., 234. 
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»<i***’ stereoisomerie, measure* 
^ W “•* velocities of sa^>ouifi* 
HI of the J*borDyl aiij h 
1., :.:hvl esters of (McKkxzik 
tnoMPsoN), T., 789; P., 

, ; ■ .v; esters, freezing point curves 
f FsvoLAY and Hick MAN.'^ h T., 
i P-, 132. 

iitifioaitrile ylacolide, Fi.schev’.s pre- 
^ (Caldivki.l and 

/ ..rKrAriD), T., 670 ; P., 

n. 

v-rs l etyl derivative of(CAt.inVRi.L 
s!;:i CoVKTAt:Li>), T., 679; F., 


71. 

Sis ■'elfluit rile glacoiidee {Oaldwem. 

T.,671;P,, 71. 


Iisaoie guanidine and its 
V I ;iii(l Beu.aiis), 


pro})erties 
T., 1012; 


leitl f: -I Socit5t(5 chimiquc de 
,• H-'.iiiimenioration of its Jubilee 
■ 11 , jiresent of, to the Society, 

i • , Me athadiene. Sec Carve strene. 

‘ Htnlbane l:8-diol See Tetraliydro- 

A Hfn!henol(8}. See Dihydrocar- 


; K^cthone in the oil of Anieric.iu 
:.v F.ahkowcijff), T.,S75; 

r -il. 

Itsihrlamise, 1 -amino-. See Tetra- 
‘ i: -Ilulyliuniuo, aniiuo*. 

It-thylcarbamic acid, aryl esters and 
- j FK'KAHDaiKl LimEm’iiY}, 
T . I*., tiO. 

kdfoui i-hI Mercuric ealtg. See 

N.T-.7. 'I’.ivalent, isonmrphoiis re- 
of, by silver (KAVb T., 

. ; F. 

£i;c :,7 r initH, double salts ^^•ith the 
. i Hi- ::(1 nitrites (Kay), T., 2031; 


Is.^'curous nitrite, interaction of, with 
;F.: i idides (Ray and Neugi}, 

;i-: (DiVEP.s), F., 264. 

: 1 -: ii'.-n.itj of, and dissociation of 
fill .'u-i-! solution of (K.ay), T,, 

. i:''i ; P., 89. 

of, bv heat 
^ 1' P., 265. 

>' ■ v.jMi.ifioit of, by heat, and 
■ ■ ‘itiition of (Ray and Gxil- 
Mi. T., 1399 ; P., 

■s’c-rosi tnercoric-silver oxynitf- 
*■<'> i - i ilic i.somorphous replace- 
' ' ‘!iiv.'ileijt mercury by silver 
'bT.. J033 ; P.,'165. 


Mercury 

Mercuric iodide, iiifluonce of, on the 
formation of sulphoniuin iodides 
{lliUH n n andSMU Esb T.,1894 ; 
P,, 206. 

oxycblorido. new (Hkwitt), P., 10. 

Mercury derivatives of pscudo-aoids con- 
taining the '('O’XH' (Avi.d), 

T., 1045 ; r., 151. 

Meaityl oxide {m it fill isohn/.nof Ictonf ; 

formatiou of 
(Law and Fkhkin), 1’,, 308. 

Metallic sulphates, interaction of, with 
caustic alkalis (PiCKRiusob T., 1981 ; 

r., 261. 

Metals, rapid eleotrv'f-anrslvticAl deposition 
aLd.sefiunitinn of (San n)|T., 873; P.,26. 

MethoethylheptanoDotide audits optical 
isoinei'idea, foriiiation of (l.Al’WuiMH 
and ^VK^H.sLEU), T., 1924 ; l\, 252. 

4'-Methoxy-2-beii2ylhydrindeQe, 1 2'- 
t/diV'Iroxv- (i’KitKis and Kdiunison), 
T.,‘l092.' 

d'-Methoxy-S-benxylidene 1 -hydriudoue, 
2'‘iiydroxy., mid its acetyl derivative 
(PK.hKiNand Koiunsci.n), T., 1091. 

6-Methoxy 2 bensylidene I-hydrindone 
(pKiiKis and Kouisson), T, , 109). 

4 Methoiy l:3-diiaethylanthraquinone 
(Pk.NII.KV, UaI’.I'NKII, AVi'izmann, 
and Temj Kin ky), T., 1635. 

2' Methoiy-3':5'-dimethyl 2 benzoyl- 
benzoic acid (Fknji.kv, UAunNEn, 
IVkizmann, and Tkmi'Kiu.ky), T., 
1634. 

Methoxyeosin {FnjF.ni,, AVkizmann, and 
W'VI.KKb t, 15S6. 

Ketboxyfluorescein and its diaectate 
(Ku I Er*n, Wkizmanx, and WyleiiI, 
T., 1580; P„ 214. 

Wcdbromo-, Sec Mi-tjiovyeOsin. 

Meihoxymetliylanthraqainone, hydr- 
oxy-, and lls.acetyl dmivative from the 
root of Morintlu liyiUfijfom (HaruuW- 
('LIFF and Tvmn), T., 1912 ; I’., 248, 

2-Methoxy'l-metliylantliraquinoiie, and 
its amino- and its acetyl dei'iv.itive, 
bromo-, and nitro-<lr:rivalivc3 (Pr.NT- 
I,EV, Gakunkk, and Weizmann), T., 
1031. 

4-Methoxy- 1 -methylanthraquinone and 
C(7)-by<lrn.vy- (Hknti-ev, tlAunNEn, 
AVkizma.n.v, and An'iirew), T., 1633. 

Methoiy-3 mcthyl-^ benzoyiacrylic acid 

I (H£NiI,EY,GAKlJNEI{,and Wkjzmann), 

T., 1640. 

2'-Methoxy'd'*metbyl-2-beazoylbeozoic 
acid fllENTLET, GAliP.VKlJ, WttZ- 
.MANS, and Anjihew), T., 1033. 

4' Methoxy-S'-methyl 2 beozoylbeuzoic 

I acid and bromo- (B entlry, Oajidneh, 

^ and IVeizmann), T., 1030. , 
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JI«thoxTmethjl-3-l>«nxoylpropiomctcid 

(Hemi.ev, O.UIUSEK, arni Weiz- 

MASS . T., DiiO. 

MelhoiyTiapbthaceiieqTunon#, trihydr' 
«xv- Bkmlkv, Fhikwl, and Weiz- 
m(vn , T., P.. 215. 

5 Meihoiyaaphthacenequmone, l-bydr- 
,,.v\ . Bks 1 [.KV, KS'.IEDL, TH'JMAs, and 

Wm/mass), T., 425. 

8 <ir9 -HethoxynapkthaceBeqainone, 1- 
hydn^ty- ( IU:,M'i.kv, Fk[EI>i., Thomas, 
an I Weizhanx), T., 423. 

3 <){ 6: Hetboxy-2 d-naphtboylbeazoic 

acid, I'-hv.lrtixy' (HEXinEY. Fuiedl, 
TH'iMas, and Wkizmanx), T., 420. 

2 MethoxyphenyMiS benxoxazone and 
its acetyl detivativft (Keane and 
NtoHof.f.s), T., 2dS ; P., 3t>. 

7 • 7 .' • Meth 0 xy phe ay 1 - ^ ] j -diiiaph - 

thacridine and its additive salts (Srn- 
iKJi and .\r.>i is), T., 1237 ; P., 186. 
Mftthoiyphenyl-'/onieconiue. Iiydroxy- 
'Fki’.kin and Kokin. sox), P., 202. 

3 Methoxyphtbalanilic acid (Hkntlev, 
Kmkin.min, and WKiZMAXS), T., 

1 10. 

4 -Methoxyphthalanilic acid (Bextlet 
and WkIZ.MAN.N'}, T., 104. 

3 Methoxyphthalic acid and its anhy- 
drid", alii!, and imide (Bkxti.ey, 
Koi iss^^n, iind Wkizmaxn}, T., 110. 
4-UethoxyphthaIic acid and its methyl 
ester, iiidiydiiile, anil, and iiiiide 
(Ukmi.ky ami Wkiz.maxx), T., 
102. 

tho iluoro.sceina and eosiris from 
(Fkikdi., Wkizmanx, and Wylek), 
T., ir.m ; \\, 214. 

3 Hethoxyphtbalonio acid and its 
anliyilrinilienylliydrazone (Bestoey, 
KoiiiN-sun, and \\'i;iz.\i,\Nx), T., 109. 
Methyl, |■'•jllal•l■IlleIlt of alkyl radhdes 
by, in suli^tituled ammonium com- 
nounds -JuM's and Hill}, T., 2083 ; 
r. , 290. ' 

Methyl-4;6 diamino ei xylette and the 

action <jf iliazniuum salts on (Mono ax 
and ill' klki'HWAII \ T., 363 ; P., 
28. 

2 Methylanthranol, d/hydroxy- (lUii- 
Kowt'LiFK and 'rrri\\ T., 1913; P,, 
249. 

I Methylanthraquinone, 2-liydro.\y- and 
iiiti'o-2-hviirc)xy-, and their inetliyl 
ethers (Iikntley, Oaiionkh, and 
Wkiz«ann\ T., 1631. 
ddiylro.xy- and its methyl ether 
(Benilkv, 0 Anns El:, Weizmaxx, 
and Anpkew), T., 1633. 

4:6(7) -^/diytlroxy. (Bf.ntirv, (lAliD- 
N E It, and W nz Ji a x n \ T. , 1039, 


S-HetbjlBathr&quiBone, 1- a ■ . 

oxy-, ami their 
(Bextlev, Gardxeii. ; 

MANS), T., 1035. ‘ ■ 

4:7(8)-rfi'hydroxy- {Beni!..-,* 
XEB, and Weizmans T , y V 
tnliydroxy-. See Emo lin, 

4' lCethyl-2-benioylbeiuoic acid, ; ■ 
dihydro.xy {Bf.ntLev, C : .* 
Wkizmanx), T., 1038. 

6' -Kethyl ^ henzoylbeozoic acid ; 
rfdiydroxy- (Bentlp.v. Ba; 
Weizmaxx), T., 1039. 

Methvl-2 benzoylbeazoic acids. . 
and 5'-, 2'- hydroxy- iBen:; : , 
NEu, and WEizMASxh T., 
Hethyl-v- bromoallylace toace t ic . . 
ethyl ester (GAKDXKit a- [ 

T., 853 ; P., 110. 
Methyl-y-bromoallylmalonic acid 
ester (Pebkin and Siv s. , 
830. 

Methyl ^sobuteayl ketone. < y 

oxide. 

Methyl Ay-bntinene ketone l; 1 • - 

and seinicai'bazone : .; 

‘ Pekkin), T., 851 ; IV, i: ■ 
density, map^netic ml-tr , ; 
fractit^e potver of I’i, .! 
852. ^ 

Methylcrotonylcarbinol. • a; 

ene, i3-hydroxy-. 

Methylene chloride, iiit< rc b :: 
the sodium derivaiiv- : 
malonate (Ti'i'iNh T.. )!;; 
158, 245. 

condensation of, Avitli 1 h' :: 
l-chloro-2'na]ihtliy!:i:i,i' . - '' 
and AfSTis), P., 30 >, 
6:6-Methyleiiedioxy 2'beiizyl:dcAf 1 V 
drindone, 2'-hy(lroxy-, :i:;l . > . 
derivative (Pekkis a:; I h 
T., 1097. 

5:6-Methylenedioxy-l hydriadojf 
its oxime and isoniti"'.' 
ylidone dcrivativ'-.s i’l;.-.:' 
Kohixson\ T., lOSl. 
Methylethyltbetine m ijihyl 
trate of (Sm1LE.s), P., 391 . 
MethylfrttctOfiide ami iv- i; 
(Plhdie and PACr', T. 

33. 

7 -Methyl-AY-heptene e one !■' 
Peiikix), P,, 30S. 
1-Metbylcyc5^bexane S-carbcxyhc k- 
as-l-hromo', prcj'aia:: ':; 1 
and Tattf.r.sai.t h T.. l-’’ 
ci>l-Methylf yJoheiano! 3 
acid, lactone of, ami F.- ^ ■ 

cis-l-hromo-l nicthyh'y 9 . 

carboxylic acid ‘ 

sall), T., 495. 
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« .*vd'.*liexene-3-cftrborylic 
‘*^7’ i its ester {Pekkin and 
f T.; 4S6. 

j^A^'.heiylcarbiflol Soe vVt*. -Octyl 

« '.vf^cnoeriodictyol (TotvKU and 
*'“■ 7 . r, 8t*r», 

« .'■T-fflorifldanol (Bahhowci.U'E and 

*'■‘■‘7 , r,. ms : w, 249. 

6:6 naphthyldDediamind and 

and di.uiMvl ileriva- | 

: T carboiylioacid and ita t tljyl j 
■ \p\rNsoN and Thoki’K'!, T., 

y.;i;v! SrV-capbtliyleiiediamines. 1- and j 
i ■ ‘i- ii- additive s ilts and diacetyl | 
s and 6earbozyIic acids | 

^ [ iiln) enters (Atkinson and | 

‘ T,' 1700 ; P., 210. i 

' ic'.hvl T ' ■propyk.VLVf/lifliane, l:J d/- | 

. . s,-.. TetiAliy lrouiiiUdhilylain- | 

’ K(-’^vlpTrone-6-acflt:c acid (Colme 
T., 7^9; P., 92. 

, yttirlsalicylamide, I'repaiation of, 
i ! d ; t ) V 1 d 4- ri va t i ves ( ,\I cO(j .v A N ■ 
T., 194 ; P., 

Itih7jurftcyl, itierciiric salt {Arf.n), T., 

l-'hrluric acids, 3- and 7-, iiieivuric 
AriM.T,, 1040; P., 152. 

Xdfialar a.::.'i<'^aijc)ji in solution as 
r< • :!'!;:ii-d in a'|lll'OU.S iidxtiiics of 
?.'i ' .:i - a. ill with inor/'anio stil- 
:v:’' . ll-ii.MKs and Saokman'), T., 
-10. 

• • v Ok lif liniiids {Dt-N\STAN' and 
i:: 'n,' l:i. 

■, i' Weight. 

■ ■f/'-ni, c'liuiriical oxainin.-i- 

i leaves and rout of (Hvn- 

and TrrJN), T., 19u7 ; P., 

C.'.r.dsaol fioni llio k'ave.s of .Vori/i'la 
M llAl;!:iiU-rMFF and Tr'n.V), 

■ -ir; 1;.. 219. 

‘i:!-!)-, nictlivJation ami 
^ '.f .f.KLs), T.; 1411 ; P,, 



' Morphine, lunnatinn and nictlivla- 
— T,, 1413; p., 200, ' 

^•Arststjijjj .See under I’ltotoelioin- 


If. 

^^^.-Ucfraf-iiulaone derivatives (nF.N'i- 
^ ‘■•^'0, I’jto.MA.s, and Wki/- 

' • 111 ; (HENTI.Kr, FlilKUn, 

• T., 1588; P., 215. 


KiphlhaceaequuiOBederivarives, absorp- 
tion sjK-elra of (Baia’ and Ti’i'k', 

T.. 12-b 

Naphthacenequiuons, 7(10'*- and 
and no- 1 -hydroxy-, and and 

1 ; 4 :5 • 1 r- • !i yd i o.x y - { nKN'TLK V, Fi: I EM, 
and hN' i:i/.MA>;v\ T.. 1591. 
Kaphihacene 4 ! sulphottic acid, 1:5- 
ifiliydroxy- t lli:.\ FittKOL, 

Tiiomv.s, anil T,, 425. 

(8 Naphthacinchoninic acid (ni.p. 2 i8‘’) 
troiii an aideliydi' iVoia ->il of nutmeg 
tl'owKn ajid Sai.\vay\ T,, 2053; P., 
2s,‘, 

Naphthalens, action of alundidum 
eitlorido on (lloMiiiO, T., 

P., SS. 

Tfoidliydni.xy., and it.s iiiethvi ethers, 
and their oxidation (Hcm'i.ky, 
KaiiiN'.sov, and AVei/aiannI, T., 
ICiit. 

Naphthalene-I-axo-iS-naphthol, 4- 

amino-, .V-br-uzoyl deiiv.itive of (Mon- 
OAN and \Vooi' 1 'on\ T., I:t22. 
IfaphtliaIeiieT;2' rz(}- 1':4' naphthylens- 
diamine, 4: 1'-.A-dilx-nzoy] detivaiive 
of i.Mm oAN' and WdtonoN), T., 1322. 
4 a Naphthaleneazo 3 phenyl 1 :3'naph- 
thylenediamine (I.kes atid d'HoiLin'), 
T., l-JDl, 

Naphthaldnediazonium sails. .See l)i- 

a-:oli;ijditlial(;|.'e salts. 

Naphthionic acid, ceroii.s salt (Mokuan 
and d'Aiii’-xi, T. , 477. 
a-Jfaphthol, foiidenvitiou of witli alde- 
hydes (SKMicii and Ai’sits), T., 12;t;j ; 
P., \S:>. 

8'Kaphthol, nmleciilar weight of, in 
soititioij in .soliil iMplitliali'im (Ihui- 
MA>- and DaviIvsI, T., 1114 ; i'., 102. 
a Tfaphtholresoroinolphthaleia anhydr- 
ide ami its ao-ty) deiivitlivi- and 
meiliyl ethur (Kitinni., Ud-:iz.MANN, 
and \VYi Kit), 4’., 1.5Si7. 
B'Ifaphthol*6-Bulphonic acid, cenms .salt 
{MoiiCAN and (’AKKN ), T. , 170. 
Kaphtholaulphonic acids, amino-, allinif y 
ooiHtatit.s of, as ik-terndfied l>y tin.- aid 
of metiivl-oiango (Vklry), T., 1240 ; 
P., 179.' 

S-^-Naphthoylbenzoic- acid, 5:0)- ami 
4(5| ai)dr)o-, and -nitio-r-hydroxy- 
(Pksm.kv, Fmedi,, and Weiz- 
maw), T., 1590; P., 215. 
4'-aniiiio-r-hydroxy., 4'-aniino-r;4(or 
5}o^<'liydroxy-, 0’(tj-broii)o-l';4(or 5)- 
f/fhydroxy-, and 4{or 5):r-atiil ]';5'‘ 
<Miydroxy- (IiKmeev, Kkikpl, 
Thomas, and Wrizma.nn), T., 410. 
a-lfaphlhylamine, condeiisation of, with 
ahleliyde.s (Skmeii and AusTi.v), T., 
1233; P., 185. 
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3 HtphthfUmine, 1-bromo* and 1- 
chf'jro-. f orj'l-ii^tion of, with methyl- 
ene di'dilori-le (Seniei: ind Al'stin), 
K, ‘m. 

HiphtbylMoImidei, a- and B-, and their 

rntro ■ ieriv.it ivi }i(FoU‘>TEK and PiEBZ), 

T., 258. 

I 8 Kaphlhylenediamine and iU deriva- 
tives, fnrmatiori of, from o-tolno* 
jiilrile (ArKfs.HO.v, Inoham, and 
Thoupe), T., 578; P., 76, 
fonnation of methyl derivatives of, 
from the three tolylacetonitriles 
(ATKiiNsoN' and Thorpe), T., 1687 ; 
V., 216. 

1:3 Naphtbylenedianiiiie 2-carbox7Uo 
acid, ethyl taler, formation of, from 
etliyl j8 iinino -a cyario-t3-o-tolylpro- 
]hmiat0 (Atkinson, I.voham, ajid 
Tmoti E), T., 587 ; P., 76. 

l:4'K8phtlxylenedianiiue, iKiizoylderiva- 
tiv.-, c'lluut- <1 iliazo-salis from, and azo- 
derivativfs of LMokoan and Woor- 
TON}, T., 1311 ; P,, ISO. 

1:4 Haphthylenediamiue and its 3 carV 
oxylic acid and its etliyl ester, for- 
mation of ('riiuiU’E', T.p 1005 ; P., 
151, 

o Kaphthylnitrosoamine, 4 -amino-, N- 

hfiizoyl derivative of (MoRGAX and 

■Wouiton’}, T., 1322. 

Reoiwcodeine, formation of (Lr,t:s), T., 
1111; P.,200, 

Heo ISO morphine, formation and inelliyla- 
lion of, and its liydrocliloiide and 
iiictliioilitle (f,EEis}, T,, 1413 ; P., 200. 

Nickel basic aul|ihat!:3, formatioii of 
(PicKEiiiNTj), T., 19S5 : P., 261. 

Kitro-componndi, reaction between nr- 
p^ano !iia:,Mn'Himn haloids and (Pri'K- 
AKI) and Kf.nvon), P., 153. 
arunnti ', lednotion of, to azoxy-oom- 
poiiinl.sin a^'id suliitlou (Fl.l'RSt'llEIM 
and P,, 163, 

fatty, {irt'i aration uf, by the inter- 
artimi of alkyl iodides and niermrous 
iiiiiit'' 'dtAVand Nfoci), P., 246. 

Kitrogfen ^rfoxide {nilrous ni\liydrid<')y 
piw.us (H, 15. and M. IUker), T., 
1S6'J ; P., 230. 

peroxide, evolntioti of, in the decom- 
IKisiti"!! of guiicnttoii (PoDEnrso.N' 
and Napitj;), T., 764 ; Ih, 01. 
estimation of sinail quantities of 
{KoBEkLSON and NAi’i’EHb T,, 
761 ; P., 91. 

H^onitroai acid, decomposition of, 
in presence of mineral a' ids {P.ay 
and llANGn.!), T,. 1S66 ; 1‘., 1S4. 

Nitroso-derivatives, eumpounds of, with 
aei Is and salts ( Pii kard and K enyon), 
T., S96; P., 138. 


jromenoUtnre of the prot-i 
meudationa as to the, p., i - 
Fonoie acid. See a-isoPr<c ' 

acid. ‘ ■ 

Fopinone, attempted syntl.,,; 

KiKandSiMONSENhT., i; r 
Futmeg oil, constituents of i 
Salway), T., 2037 ; P., 2-: 
Fyetanthin from KyctanO, 
trUtiSf and its acetyl deiiva 
and SiRKAR), T., 1501 ; i'.. 


0 . 


Obltoary notices 

George Rowdier Buokton, 
Frederic Just Claudet, T 
Hermann Johann Pl.ib 
T., 661. 

Oetadecapeptide, prenaiH-. 

(Fiso'Hf.k), P., 82. 
Octanedicar boxy lie acids 
Projiylpimelic acid nn I S- 
Oetane-3-ol. See ««. -Ovt\ : 
Octinenedicarboxylic acid 
Projiylidenepimelic acid. 
'Ootoic acid. See o-Ethy:!. - 
ACC. -Octyl alcohol {mc’hyi. 
odanc-2'Ol)f resohitinii . 
and Kenyon), T., 20.'o 
Optical activity, influenct 
position and Optically 
pounds. See under Ihi : 
Oicinol derivatives, prc l : 
the action of lieat un :!■• 
of ethyl acetoacetat ' 
Chrystall), T., 1::02; 
Organic compounds, st!> ; > 
platinum wire on W: 
Stewart), P., 309. 
estimation of lialo^eo in 
233. 


Oxalic acid, ethyl csi* r, j 
tliioacetanilide and i:- 
(Ruhe.mann), T., 797 ; ^ 

Oxaziue series, a na ti 
matters of the (Timt.tt*, 
32. 

Oxime formation and d> 

presence of mituiR) 
worth), T., 113-;: 1‘ 
inHueiice of acids and :b 
velocity of (15Ai:)::ii 
WORTH), P., 307. 

Oxygen com|>ound8, cli- n i'- 
AUD and Kenyon), T., t- 


l‘, 

T. 


P. 

Palmityl chloride, rci ' • 
thioureas (Dixon and T.iv 
923; P., 120. 
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_^^,AiQericaii,oilof, coustitnonti • Phenyl (.'liloiwarbouate, refli'timis of, 

I v^j^j;f,offt'LiFF), T. , SrS ; P., lU. I u’itli ifiiunnas (DixaN ajuITAVi-uiOi 
tricarboxylic acid i T, , f’JO ; P , 1 LiO. 
j esters (Barkowcliff and ■ 7 Phenylacetoacetio acid, a-c'vmio-, 

■ T-i 56^ > P" ■ elliy I ester, uiul its salts iuid riAeCoti!?, 

(^•iiBidicarboxyUc acid. Se« Trt- | and anilide ^SMl 111 and Tiloni'E\ T., 

. ,<!.vlsui-ciiiic acid. | 1S99 ; diif 

Allylacetic arid, Pbenylacctorntril^, sialitun roinpomid 
j p.'. y'noryUc acid, and EtljylidcJie- 1 uf, ctindeiisiitiuii of. with Wnzoniirile 

a^'id. j (Atkinson, Inoiiam, and Tuoni'K), 

-^'CarlMnyUo acid and its 1 i’., f.91. 

' r'bd ester and silver salt(PEKK]N Phenylacetyl chloride, tvaeiioii of, uilh 
«■ i'<j)ioN 5 E.Nt, T.. 832 ; (Garunf-K 5 thioureas i Dixon and Tavi.miD, T., 

PvuKtN), T., 848 ; i\, 116. | 924 ; P., 120. 

f'. vi e-ster, density, magnetic rotation, S-PheayUcridine and il.s lialogen di riea- 
i'al refriictivo power of (Perkjs), i tives, action uf bi'ninine uri, and the 

p «, 30 , ini'thylatiun and salts of the I'lodiiels 

■ lyjj'viaene-iJS-diflarboxylio wid and | (Dvnstan and llu.oJit’iO, T., Do'di ; 
r> ethyl ester and silver sa]t(PKK- j P., 206. 

v,.s Mi’J Simonsbn}, T., 830. j PhenyUioimida, s-D-ilironio- IFousteu 
r-'.v’ ester, density, magnetic rotation, and Fikkz), T., 10h2. 

uii D'frftclive power of (Perkin), 4;6-(/fhionio-2-liyiiruxy' 

y ^ ,s36. Evans, and .Mono an). P., D'7. 

NftidM. i?ee Octadecapeptide. <?■ and oohyiiiuxy-, ami their im tallie 

^'lilogtn laiti, studies outhe(TlNK- ami acyl deiivitlive-s (Kon.si i>:it mid 

; . T, 996 t P., 137. FjKKzb T., 1350 ; P., 2u5. 

jrtfmiaganic acid (Miub), T., I4S5; p- hydroxy-, andita hruzuy], y/initrn- 
I , 195. 1 lienzoyl, and potassium dorivutivt'.s, 

'WUtUB froni norneo, chemical com- | .and methyl ether, mid 3-!ii{ru-4- 

of (Jones and M'outtqn), T.| ■ liydrtuvy-, mid its lauizoy] mid 

;U^; i'., 184. i ]'ota.ssiiii;i derivatives (FnitsiK); mid 

uutyUyaBMcatic acid. Seo 7 -Kcto- \ Kiehzi, T., 859 ; 1\, 112, 

s ■U' l.vlUUyric acid, tt-cyano-. : 2-PhenyM;4'beiiiopyranol liydrodilor- 

rttaslyl'-V-inetbylpbenaaothioninm ide, /-hydro.xy- (Pkukin ami Hohin- 

ti'M Smii,es and IlJLDm:»), P., 306. j son), P., 119. 

fhMety] 3;3'd('nitropbenazothiomniD i PhenyM;3benzM8ion«, pro partition 
*.;< ^sMii-Ks and Hilditch), P,, ! ami reactions of (Ti'i'HKHi.Kvf 1'., 

j 1425; Ih, 203. 

Vtal 2;3-!f(iiitro-4-aniino-, and its 1 S-PhenyMiS-benzozazoDe and iis 1- 
:;>aiion ftud 2;3;5-fnnitro-4- | acetyl derivative [Kkane and 

I :o. MKLDouandHAy), T., 1481 ; 1 Ntciioi.Ls), T., 266; P., 36. 


: . 11 . 

a.AHOrifttioii of, iu the liquid 
• i.'.wu! Hewitt and Win mux), T., 

m'.,!',, 10. 

fliMl 2 uo-g.flftphthol, (Ti'hromo- and 
' mi-loM- (UiilON and Keeo), T., 

^iOipMbalein salts, conatitutiou of 


Phenylbenzylcarbamic chloride, iT.mliim 
of, with plicnyltliioiiita (Dixon and 
Tavj.oh), T., 926; P., 12i), 
PhenylbenzyletbylpropylBilicane, [mi- 
[laralion of (Kii’I’INo), T., 221. 

I l-Heayl-S'benzylethylpyrazolone, 4- 
I cyano- (.Smith and THonrE), T., 
i 1907. 


ti.N jiiii King), P., 228. 
y-ialphone {Smii.es and Bain), 

h»Ml Pinlphonic acid, cerons salt 
I " ■•'jiAN Slid Cahen), T., 476. 
P««lj>iiilphoxidfl and its diacctyl 
V - hiieiiz,,yl d'iriv'attve&and reactions 
'•'"■f.i and B.u.si, T., 1118; P., 

^Jaaplthacridinei, synthesis of 
and Austin), t., 1240; P., 
^;;r.NiKR and CoMm.s), T., 
247. 


1-Phenyl 3 benzylpyrazolone, t-i yaiKo 
(Smuti .and Thoiipk), T., 1903, 

Phenyl-2';6'-i//- and -S'l^hO'-Zzi-bromo-i'- 
hydroxyphenylaminea, 2:4 iit-D :• 
hroiiio- (.S.Mrrj[ and Oktmn), T., 1.M ; 
P., 14, 

7-Pheiiylbiityric acid, y-imino «-cyano-, 
etliyl ester, formalioii and comlimsalion 
of (Tiiohi'E), T,, 1007 ; P., 151. 

Pheayl a-camphoramic acid, 4-amino-, 
4-liromo-, 4-brotiiu-3-amiiio-, and if.s 
acetyl dvrivative, and 4-lirotno-3-nitr'i- 
(WounoN), T,, 1895 ; P,, 250, 


7b 
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.N-PhtnTlcunphon®!*^*’ 4-bronio-, 4- 
},rof/i..-;j air.iriO-. atid 4-broii!0.3-intro- 
‘\S'..orros), T., ; F., 250 

PhenyF ’'protonic acid, ebtorification 
roiisuntof ;.SL'i>fiuiior<)H aJtu Thum- 
A.i, T., 1031 ; F,, 14t5. 

S Phroyl 3:7 dimethjlacridinc^ 

hyilr.jsy-. tk-tj2odavol. 

m iiitrn-, aiul lU additive salts {Skniek 
and Arsiis’), T., Ilii38; P., 18d. 
u-Phanylenediamine^ benzoyl derivative, 
diazo-derivativeii of (MohOAK and 

WoonoN), T., 133 5. 

2-6-dibrf)iiiO', jfrejiaration of fHFWiTT 
und Wai,kkk), T., 1141; F., m. 

7 Phenyl a-ethylacetoacctic acid, a. 
cyano-, ethyl *‘ster, and its hydrolysis 
and anilide (Smith and Tkoki'e), T. 
1905; F., 24i'. 

PhcoyUthylpropylsilicol and its chlor 
ide, iirenaratioii of (KiTriS’(i), T. , 


0- 

Phenylethyl lilicoa ^/M-hloiide and 
-illiconc, j>r('jiar:ition of (Kiti’IN'u), 

d-Phenylglacocazone, melting i>oiiit of 

(Tr-nsi, F., 

Phenylhydraiine and ;)-bromo-, oxida- 
tion of, by five oxygen (Ciiatiaway), 
T., 13-Jd; V., 183. 

Phenylhydrazinodicarboxytricarb ally lie 
acid, methyl ester (Hi'HKMANn), T., 
1363 ; F., 195. 


^-PbenyllmiQobenzoyldihydrocarvone 
and its cyanohy<lrin (Ctakkr uiul 
Lai’Wuhth), T., 699 ; F,, 90. 

PbeuylLmino-dj- and -/ri-bromobenzo- 
quinonei, 2;4;6-^;fbroiiio- (Smith and 
UI'.TUN), T., 150; F., 14. 

1-Phenyl 2 raethylbenziminaiole, 7- 
nitro-C-hydroxy- (M em>ula and Hay), 


T., 1482. 

PhenylmethylethylpropylsUicane, pre- 
l>aratiun (Kuthno), T., 221. 

2'Phenylnaphthalene, 1 -amino-S-hydr- 
oxy-, and its hydi'ochloride, 3-amino- 
1 -hydroxy-, and its A'-acetyl deriva- 
tive, and ! :3-r/i'hydroxy- (Lkk.s and 
Tiioni'E), T., 1302. 

2-PbeiiylnapbthaUne l-azo-3-tiaphthol, 

3-iinniio-, and its i\’’-acetyl derivative 
(Lees and Thohpe), T., 1293. 

2 Phenylnaphthalene 3-azo-3 naphthol, 
l-amiuo- (Leks and ThokteI, T., 
1289. 


2-Pbe&ylsBphthalene-l;4'-azo-2'phenyl- 
riS'-naphthylenediamine, 3-anuno-, 
and iU A’-acetyl derivative ami their 
hydrochlorides (Lees and ThoiipeI, 
T., 1294. 


Phenylaaphtholi, amino-, -v, 
Fhenyl naphthalene, I an i 
oxy*, and S-amino-l-hydi ..-, . 

2-Phenyl- l:3-naphtbylenwliaanse . . 

paration of, and its ac<-i-, ;, , 
ene, and methyl deiivi:;. 
their diazotisation iind ,, 
jKmrids with diazoninnj - r;:. 
and Thorpe), T., 12^2 i p 
formation of, from 5 imi:.- s , . 

o-phenyl-^-o-tolylethaiie \ 
SOS, IsoHAM, and Tmis/v 
589 ; F, , 76. 

2-Phenyl-l:8-Eaphthylenedimethy;ii.i^ 

ine, a-aud^- forms, and 
chlorides and dinitroso.V).:';.^* 
and Thorpe), T., 1296. 

2-Ph6nyl-l:3-iiaphthylenetelraijitOT 

diamine and its dihydr - ' 

4-nitro8o-derivativ6 ” d.ri. 
Thorpe), T., 1300. 
2-PhenyM:3-naphthylenetrimethv;:; 
amine and its hydro, i ;. 7, 

iiitrosoamine {Lee.‘> and l i; - 
• 1299. 

>V-PhenyIphenazothionimn, 
of (Smii.ks and Himhj.ji , • 
Phenylpropiolic acid an I 

nitro-, addition of indii;- •. 
and S I’D BO ROTO IP, T., : 

136. 

bortiyl and monthyl t.'-ti iv 
of (Hilditoh), F., 2>7. 
i3-Phenylpropiomc acid, I ;.', 
iiicntnyl ester.s, pro|it'tri. - •: 
ditch), F., 287. 

)3-Phenylpropioiiic acid, aa.^ , , . 
ri'i'bi'oino-, and thtii in;::,}, 
and ;3-chIoro-a3-'o’bi"::.- - ' 

no ROC OH and \Vii.i.i,x.Mn , ; ^ 

^-imino-a-cyano-, ethyl tvt-i, i- . 
action of suljibmie .i! i-l 'C A • 
SOS, Ingham, and Tic no ; 
l Pheayl-5-pyrBzolone 3 carboxvbr 
acid (Ki'HEMans), T. I ' i; 

I Phenyl 6-pyrazolone 3:4 dicirkiy ; 
acid, 4-inethyl esi> r, as.d 
hydrazide (Rciiem.;nn \ T , ■ 

196. 

Phenylthiourea, reaction of. w: 
chloride and benzyl '■! ],-r , 
(Dixon and HA\viHni;\r i -‘ 

a-Phenyl/S-o-tolylethane, ^ * 

cyano-, and the for::. i‘i 
diaTniiiO-2-plienyln.U'ht'.v' : ■ 

(Atkinson, Ingh.\m, and t- = 

T., 588 ; P., 76. , 

Phosphates. See under i'l. v ■ 
Phosphorus, atomic v* ]’,.::. ' _• 
DEAUS), T., l“n ; I’-,:;' 

coefficient of expnnri'Uj.'i 'ii -- 

i T., 1712; F., 207. 
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.wnhorul itf'n/arhloride, eoofficit'iit of 
, x;,ijision of {Pjlideai'x), T., 1713 ; 
-<)7‘ 

action of yeast juioi) on 

...i'-sMe (Young), P., 06. 

Hrpopho*plioroai acid, the velocity 
a:;;l iiiecbiiiiism of the reaction be- 
iviei-u iodine arid (Si.t:Ki.E\ T,, 
1041 : P.. 213. 
hkmistry:— 

' Lifht, ultra' violet, chemical changes 
induced in gaaes submitted to the 

jicliun of (UH ATMAN, CfiADlVR'K, 

.i!.l H.imsdoitom), T., y-12; P,, 

1 3ti. 

intliiciice of, on diazo-reactions 
nj.rox, CdATEa, and Ki’kiieit), 
T., 36. 

Optical activity and iinsaturation, 
relation between (HiiditchI, 
P., 237. 

i-t cyclic unimoniuiu coinpound.s 
(HrcKNEY and Jonks), T 
1S21 ; P,, 234, 

■iiilaciice of contiguity of im* 
sitiir.itcd groups (lini'jrL), T,, 
116 . 

>u|‘<j position, studies in (pAiTE li- 
st and Kayk), T., 706 ; 1’., 

Optically active compounds, influence 
e! v'lvcnt.s on tlio rotation of (lU r- 
if-tiMiN and McMiluas), T., 60-f ; 
i’.. re.i; (P^irrERsON, }JjiMjKK.S(iN, 
ii.'l Kaikmk), T., 1838; 1\, 23t> ; 
I'.uiKK.-itN and TnoM.soN), P., 

Bffractive power of diphenylliexa- 
n:fii- .and allied hydrocarlxm.s 
SMfM.KY), P., 295. 

Botiiioa of the aryl esters and arnide.s 
/ merit hylcarbamic acid {Pii'k- 
Ai:ii ami LirrLiiUi’KY), T., 303 ; 

I'., 30, 

‘ f ■•ptically active cninjiuiinds, iiiflii. 
'•iite, lit .xulventa on (I^ati'ekwiN 
•ilid MrMjLI.AN), T., 504 j P., 
'0; {Pa ITEi;.SON, HRNUEii.'iON, 
'Old KAinr.iE), T,, 1838 ; P., 2oti ; 
I’.irrEiiM/N and Tmomsu.n), P., 

Eotstory power and absorption 
‘‘l-'cira, relation between (Stkw- 
^ T,, 1637 ; P., 197. 

‘‘‘■’i i 'li ht'tweeji absorption ajtectra 
b arj.i the effect of unsatiinition 
sterioisonmiism (Stewart), 

^ 1^*9; P,,8, 

^UrotaUoa of aitrocamphor, in flu - 
^ impurities on the velocity 
. „ h''Wi;y and Magso.v), P.‘, 
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Photo<’Hkmist»{y 

Absorption spectra, relation U'tween 
chcmic.al constitution and (Hakki: 
and HAt vh T.. 1122 ; J*., l.'i; ; 
i HAt Y, ll’i’K, M AR.'illKN, Olid 

T. , 1672 ; P., 194. 
I'i'luticii between o[itical i oratory 
]KJWer Jilul (.NrKWAKT'), T., 1.637; 
P.. 197. 

relariou beiueeii optical rotatory 
power and, nml the eil'oet o( 
unsaturation and steieoi.sonierisui 
(Si'>:\VA1!T\ T., 199 ; p., s. 
of benzoic aei<l and its .salts and 
amide (IIakti.ey and IIkiu-KV), 
T., 319 ; P.. 31. 

of naphtliacenei{uinono derivatives 
(Paly and Tuor), T., 4 2d. 
ot phthalie, isophthalic, and foiv- 
phthalicacMs, phthaliciinhydiide, 
and phtlialimide (lUnrt.KY ami 
Hkulky), T,, 314 ; P., 31. 

Phthalauilic acid, dhydroxy- tlfKMi.KY, 
KoiilN.siiN, and Wkizm.ann), t! 
112 , 

•Miydro.Yy- (pKNirKY and Wkiz- 
mann), T., 101. 

Phthaleius, icsearches c>ii (!fKNrT,!''.Y 
Uaiioxeii, W'eizmann, AshitKW, 
and Te.mikiu.ey), T., iri'id- P, 
216. 

■st rue In re (if (tJiiKEN), P., 12. 

I Phthalie acid and its derlvalivcB, 

; condemsationa of, with o-, m-, and p- 
' oresol and ///-4'Xylenol .iml their 
methyl ethers (HprNri.EY, (lAiinNKit, 
and Wei/mann), T., 1830; P 
215. 

absorption spectra of (]fAurr,i-:Y and 
llEUTEY), T,, 314 ; P., 31. 

Phthalie acid, 3-Iiydioxy-, .ami its an- 
liydride ami anil (HENi t.KY, Kohin- 
SON, and Wfizman.n), T., 111. 

4 -hydroxy-, and it,s methyl e.ster, 

' auliydriiie, anil, and iniide 

(IlhN'rr.KY ami Wkiz.manx), T., 

; 98. 

lire fIuores('(‘in,s and eo.sins from 
; (Kuikol, Weizman.n, and Wy- 

I _ RKK), T., 1.58-4 ; !>,, 214. 

! nsi/Phthulic acid, (ib.soiption .spectra of 
(Hakji.ky and JIkdekv), T., 314 ; J\, 
31. 

Phthalie anhydride, alworptioii spectra 
of (Hahttey and Hedrky), T., 314 ; 
P.,31. 

Phthalinude, absorption spectra of 
(Hartlky anrl Hkulky), T., 314 : 
P.,3]. 

Physiological action, relation of, to 
cliemical con.stitulioii in tlie tropdne.s 
fdowETT and i’v>rAN), T,, 92. 
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Pinene nilrolamine iiri I r*:ac-tioiis, 
ati-i it. a-Mitiv.- stilts, acttyl, 
umI -iii^li'-nylcarUmifl*: 

aiifi COIHJ*Ollljd.>i 

willi a!ii'-liyil'."s (Lkach,:, f. , 1. 

of, fn-rii the siil«tatii;e, 
i Jfj.O.Nj ■ Lka< fi , T., 15. 

Finjl carbajttid# iin l its uitrosti- 
.l> rivitivt' HU'l i lemicarbazide and 
ii. a-Mitlvtr ‘Alts and roKip'jiinils with 
uMviivd'-. and ke!on••■^ (I.KA'H;, J., 
Ifi. ' 

Piperidine, the “trut;” iuiiisatioii 
sUiniH, the hyliatifiii trcinstatits, and 
the h'^at ‘A neiUrali.atitpn rd’tMooKK}, 
T., : I’,, 151. 

PUlinichlerideB, ahiKamal, I'nrinatian of 
(I)t NsTAS and rnr.AVKni.KY,;, T., 
iwi; d)lNSi',\N'>, P., 2it0. 

Platujnm organic compounds (L'ui k and 

I’KAi hky}, 1'., >(). 

Polypeptide!, synthesis ol (i’is< unn), 

I’., 

Sf <• fdsii Oetail('i'a[i<‘j)tiih‘. 

Portraits of Faraday and Daniel!, | resents 
id', la th(.‘ Society from. Prol'e.ssor 
Middola, i'., ‘d.55. 

Potaisium //iriiitlatr, spoidfie gravity 
and Holnhilily of (HAUKK.nj, }\, 

,‘i05. 

nuTcurie nitrites (K.U’), T., 2032 ; i’., 

1C5. 

sulphite, action (d’, on potassimii 
teti'atlii(»nate in aijucous solution 
(CiiIKK'AX), 207. 
sodiniii (liiulde sul|diiti.'.s, isoincrislil of 
d-hil)Hv), F., 241, 

Potassium cyanide, act inn rif liydroj^'cn 
peioxidc oil (Masmin), T., l l ii) ; 1\, 
117. 

calcium t'crrocvaiiidc 1'., 

l>2d ; P., 233. 

Propane, /nbtoiuo-, action of, on the 
.soiliuni dt'riv, alive of idliyl aoido- 
ai-idale ((J.mhiNKU and Pki;kin\ 
T., S4S ; P., 11.',. 

action of, on rim soditnu (hM'ivitive 
of ethyl maloinUc (Pkiikin and 
SiMuNsKNh T., Sp), 3 40. 

7 i.fopropenolpimelic acid, , tliyl hydro- 
i;cn ester, liK.-tom* of il’KUKiN and 
Simonskn), T., 1742 ; P., 108. 
Propiolic acid and it.s etlivl ester 
(I’kkkin and SiMo.v.sKNh'T., 833. 
densities, nuis^netic rotations, and 
refractive pouers of (i''Ki;KiN}, 
T., S:)7. 

Propylene di bromide, action of, on tlic 
disodiinn derivative of ilirn'otylacetono 
(Bain), T., 544 ; I’., 77. 
Propylenedicatboxylic acid. See Glut- 
aeouic acid. 


Propylenetatncarbozylie acid 
Dirarboxygliit-aeonic ui i 1. 
j a-i'.wPropyPn-hexoic acid, ) 

' forinaiion and oxidation ■ f. ‘ 
laetom? (Tl’tin), T., 272; 1, 
j^oPropylideneacetoue. S • 
o.xide. 

! 4-i3oPTopylideneeyf‘/ohexane 

.seniicarbazone and 3-b: 
their 2-caTboxyUc acids, > ’d, . 
.synthesis of (PiiirKix and 
T., 173d ; P., 157. 

; 7-t'toPTOpylidenepimelio acid v 
ethyl ester and reaction i i’i'.t:, 
Simon.skn), T., 1743 ; P.. 1,.'. 
7 ibo-Propylpimelic acid, !-; • n. 
and ethyl hydrogen e>te!> d 
and SiMONSEN), T. , 1742; if. 
Proteins, reconiincndations 
Moinonelature of tlio, 1’., : 

; Prulanrasin and its tetra m 
vative (Calijwell and t o: • 
T., 671 ; P., 71. 

; Pseudo acids, a inetliod fi.r ti . 
miuution of the tijuii/' 
mpnous solutions t,f sM'i. i , 
i 1373 : P., 154. 

I containing tlie grouji -t 'eMi 

j cury derivatives of .V’r; 

I 1045; P.,151. 

; Pseudo-bases, a iiudhod l«>i iL- 
ruination of the pij^iiilil'iic’.j ic . 

‘ snlntion.s of (MoonE\ T, I:-’: 

! 154. 


Purpuroxanthin, 2-niclh\I c:' .: 
KIN), T , 2072. 

7-Pyranol derivatives (PrnK:'. 

K(,»iunson), P,, 149. 

Pyridine and some of its 'hi; 
relation between ub^'.i 
and cliemical con.siituti":) 
ami lUi.Y), T., 1122 ; 1“.. 
solutions, viscosity of (1* ' 
Thiu.k, and llrNi), T,, U. 
207. 

Pyrogenic reactions, ceircin M n 
and Si EWAirr}, P., 30;*. 


Q. 

d-Quercitol (qnctrKc), r 

tiio leaves of f'Indirur y- 
(Mui.I.EH), T., 1760 ; P., 
Quinoline, 2-hydroxy-. ^ • ' ■ 
QuiuolpEthalein salts, - ■ n>t ' ; 

(Gkrrn and KiNOh I’-i,--''.' 
Quinoneanil, broiuo-i'-vivst v .. 

Phenyliniiiiobromohenz-"is;!. j- 

i)-Quinonediazide, 3-chj' ■; •* 
(OiiTON and Reed), T.. U-'-'- 
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QtinoBPtiiMidei, ohlorobromo., (onn- 
: OiiTON and RE^:D), T., 1564; 


B, 

iiieaiwtion Ity alkaU as ajij liedMo tlio 
:;::!tin of r-maiukdio aoid into it«i 

..- ally ao!iv»i ikoinerulos (Mi.:Kkn 2 ik 

sJ .i Mi’ii.KR), T., 15^14 ; P., 234. 
Udma emanation, sonu' propciiios <if 
t\MKKi*s and Kamsay\ T l2tHi ■ 
i'.. \:s. 

.' .••i.ical notion of, on sidtitions con- 
taininij copiHT, iiiid lead, and on 
'.va:.r (Tamkrun and KamsayI T 
If.'.':! ; 1\, 217. 

, on distilled -ivaier (Uamsav). 

I . L'ol : I’.. 132. 

Btfractiva power. Sec uinler Photo- 

Efieirch fond, pft of £1,000 to the. 
f:-in the Worshipful Conipaiiy of 
i; •Msinitlis, P., 53. 

.l.u.L* j-hcet. See under Palaiuc 

Ijtstion .and Rotatory power. See 
‘■i'.r I’hotot'heiiiistry. 

H:bber tree, Para. See /Arreo brasi^ 

. 

Kabjdium edatraiKl /vTiofla(e{ B \ 


i Silver nitrite, eon^litiuiou of; a eor- 
reOtioil! i lllYKttsh 1‘ , 11. 
hypouiirite, deooin posit ion of, hy heat 
tldvKlis', i*., 2df>. 
dceonipositioi, of, hv heat, and eon- 
.^t)! nioi! of , B \v andtiASoi i.il, 
i .. late* : P., >0 

Silver mercuroio mercuric oxyaitratei 

and the i.somorphous ivplaeeineiit of 
univalent nieivurv hv .dlvrr iK iyt T 
-033 ; 1\. Diri, ‘ ■ V ■ . 


Silver and copper groups, eleetro 
aiinlytieal drposition and separation of 
inetals oMhc (SamA, . p .>j; 
Sodium /wiodate, si.eeilie Vravitv’an.i 
Mtlnhllity of (BAnKKtD, p., \m, 

niercurie^ nitrites (K.Iy), T., 2032* 


potassinin d.uilde sulphites, i>oii„.ri.sni 
f'l pionin \ 1’., II. 
lliio.sulpliate, eoiistitiilion of (Pun'r 
and Twi.ssi, T.. 2021 ; P., 203. 
peiitahydiate. volume clian.ofs wliitdi 


acenmpany iMni.sfonnatioii in the 
system tl).\\vsos ami .1 ai km»n1 
T., f-W; ih. 


Soil, intet:ntioii oj aniinoniuiu sidt.s 
with the eonstitiicnts of the (Haii, 
and (IniiSi.iiAM), T., 077 ; P., tu. 
Solubility of sparin^dy .soiid’h- ^hsvh in 
water, ilitlneliee of mm eln-lmlytrs 
and t'loi-ti'olytes on the (PniLIlO, 'f, 

71 1 : P. , .^f). » •» 


Silicylimide, yoiideiisatioii of, witli 
‘."'•liV'les Kr.ANKand Xicnoi.Lsi 
-■ 1 ; i’,, 3'>, 

Stlicylidene l hydrindone. 8ec 

( •:..-yndeiie-l-liydiindone, 2'-h 

= ' V . 

Stiicylialicylamide ( M( ( 'u.\ \ 
.* ■ i i‘., l.s. 

Silti, :tronietric detennination of 
• .:.>iysmof (DKNllAMj, P., 200 
S^Hcie acid, a«'-rf,hydro.vy., and 
. " 'h'l (i'-nvative, action of heat 
T.. 1365: P., 106. 
-•fsnim action of, on ar.sinr 

■ ]\, i(}4. 

■ ■fsoniam bases, aromatic (Smiij-'s ; 
. '-‘-fis I'-. 12. 

i y*’ tra„.,f,.nn.',ti 

. L, 9(:3 ; i>,. -149_ 

Kionhooialic compound!, mi; 

f„ 9ri7; p.^ hs. 
compounds (KiriuN 
S3, 

^ '-nerjdioii.s replacement 

. "n-retiry by (IIay), ' 

' ' ' -t IvO. 


Solvent, ethct o( eunlioiiraliou find 
d(‘4;ree of siitiinition of |)i,>, <in iho 
I'utaliiin fd' optically active com 
l>oiimi^ (I'Aitki{.m>\, IIkndkrso.n- 
and Faiiii.ik), T., 1S3S ; P., 2;i(;. 
Solvents, iulluenec' of, on tlie I'ot.'ition of 
o[)ticaIIy active compoiimis f I' a'I'iki:- 
and MiMn.i.AN), T., .504; P 
(Pattkicson. IIkmikiusov,' nmi 
l'AiKLii-),T,, 183S; P.,2:5i3;(I>AnKi:- 
and Tn(^Msu^f), p., 263. 

Spectra. See- under I'hotoeheiiiislry. 
Starch, xiuitlio^mnic estt-rs of (('nos,.; 
Hrvan, ami Bnicusi 'p tj]*-* • P ' 
90. ' 

alkali, irileraction of, with earhon 
disulphide (('itoss, Br.VA.s, and 
Bi;ini;s :, T., 612 ; P., 90. 

Stibine. Sc« AntiiiHJiiy //'fhydiide. 
Stilbene, 1 :4'-^/aiitro- {(Ikkhn, Davjk.h, 
ami Hoit.sy.u.id, T., 2079 ; 1'., 2>^V 
■1:4 -dniitro-2;2'-r//cyano. (DnKrv, 
lUvjKs, and IIoissfall), T., 20S3.’ 
Stilbene group, colouring nialters j)f tlie 
(Diikrv, Daviic.^ and llonsKAi.i,), T.. 
^076 ; P., 289, 

Suberic acid, dialdeliyde „i\ and its 
dioxinm, fnnnatioijof {Bk Ht’KMu}, T 
1306 ; 1'., 190. ' '* 
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BabsUocft, CJfi.OjN'j, from xhe action 
of nitrotis :tc!'l on atninolitiicthyMi- 
HaA'',, T., 1*444; 

p;, li‘i. 

« ’.HpON,,, ami itfl pUtiniclilori'Jo, from 
ih« of l-oxiniiriO-3-imino- ^ 

1 ;i Jiifjcthvl-fi cyf'lfJifxanone and of 
U)-: oxitiir'of iv>itinr>.>.,fH]iriiethyl<Ii- ■ 

}ivdro<'i'tor<'in T. , 1447, 

114“, 

Cj,l!;,,0„ from tlii action of cthylfne ^ 
liilTouiif!*' nji tilt ili.soiiiuin dcriva- . 
tivf! of (liacetylacutuiit Ojain), T. , 

54“ ; P., "7. 

and its iv'nt'tiriiis, from tiie 
of tna.'ctic lactone 
wiUi ('tlivl !i( ctoacctatc (Fl.KlscH- 
MASn), T., 251 ; P., 16. 

frniii tlie action of jirorivlcnt 
dilijoniidc on tin* dli^odium ueriva- 
livt; (>r dial ( tvlarrctone (Bais), T. , 
550. 

(Voin till fiction of (iilnlt 
acids on ralinfitainhctin (I’i'MAN), 

T,, P2:J2 : P., IM. 

fiotn llm action of amyl ’ 
nitrile on cuMi|ilioryl(lithiocarl»amic ; 
hcM tFonvi Kii ami .Iaokson'), T. , 
l.“fi5; I’., 2P2. I 

r|,J[j.O,,N ,, and its ri'actians, from j 
jiiiiruc iiirio>oclilondKand jiotassiiiin j 
cyaiiatc {liKAcJi;, 'r,, 10. i 

t.'i,;li|(Aa ds liroino-dorivativc, i 

from llio action of heat on the sod- 
ium salt of ctliyl acctoacetate 
(t’l *1.1.1!: am! (’nuv.srAi.L\ T.. 1803 ; 

P., 201 : tCni.i.ii-:'., T., 1811. 

^ Ifotii tlie condensation of tlic 

aIil.-hy-lc,rjl,/),fl!.U'KU), T.,1S:M. 
P,„11 |.jU;.Nm, from natural 
(PKItKIS and Ill.dV.AM), T,, 281 ; 

I\, :10. 

C'j,iilid^^*-j» imli^to-brown 

(Pkkkin and Uloxam), T., 284; 

P., .'50. 

’ condensation of 
triaectic lactoiio ami ethyl (3- 
aiiiiiuicrotonatc, T., ‘2.56; P., 16. 

< ..S, frotn canijdiorvljihenvl- 
tliiosvinic.arlni/ido ;Forstkii and 
•1 a( kson), T., 1800 ; P., 242. 

from the flowci's of 
X}icl<nif/cs (lln.L and 

Sickah), T., 1505 ; P,, 213. 

^ '•.jlljyO.jN, iVoTu I'cnxojiiivol (Drs- ; 
STAS iind I'l.KAVKiaKY), T., 1624 ; ■ 
P., 20(i. i 

from iiidi,;^o- brown (Pki:* 
Kis ,aml ProNAM), t., 284 ; P., 30, i 
from tlu' mot of M^ritida ' 
lotnjifiom (l)Ai;m>\vrn!KK and j 
Ti'tin), T., 1915 ; P., 24it 


Bubftaaee, CsoHj^O^, from ti,. 
ation of benzoin by Flsch. r . 
(Ibvike and Weiii), T., ] 


irom me rHrri,;i 
.VI/ n - benzy 1 idenesal i cy lam • * > 
ERLEY), T., 1432. 

Subititution, influence < 

jmcleus on the rate of i.v;;. 
the side-chain {Conns o i 
MAN), T., 970 ; P., 152. 
influence of, on the f()n[iat;..:s 
amines and aminoa/.o- . 
(MoKf;AN and ilicKt!!!! 
T., 360; P., 28. 
of alkyl radicles by inetln l 
tuted ammonium CMniwiin, 
and Hill), T., 20S3 ; P.. - 
of halogens by hydroxvl Srsi; 
160 ; V. , 60. 


oflialogen byhydmxyl iu ' l.t : 
diazobeiiztncs (Oiuon ; 
T., 1554 ; P., 212. 
Succinic acid and its i.ui , . ; 


and their crystallograiiiiv iMv; 
and CamekonI, T., 1519 ; 1‘ , 

Sacroce, estimation of, by Ki !.!;:, 
lution {Last; and Ai.ikn T 
P., 187. 

Sngari, comjiounds of, widi c: 
(MolhkI-L and IlKi.LAi> , T , 
P. , 87. 

Sulpbanilic acid, .Sn A;:!;:- 
]*honie acid. 

Sulphates. See under Sulji)!;;r: 

Sulphonium iodides, intlu' )> > 
curie iodide on tlie 
fMiLDiic'ii and Sm!ij:s . T,. 
P., 206. 

Sulphuric acid, mole* iil.iracL'cu ■ 
ai|ucons niixture.s of. \u'i, 
ganic sulphates (Uoi.mk- u. : 
MAN), T., 1006 ; P., 2l'>. 
Sulphates, an imjiroviil t u:; 
paratus for the nipifl ot;:. 
(La.mj and Ai.lkn), T.. ' 1 


187. 

Thiosulphates, couititiiti"!; ‘ 
and Twisst, T., 2021 ; P , 
Synthesis, asymmetric, stisb' 
Kenzie and Wiikn?, T.. P. 

188. 


T. 

Tartaric acid, ethyl ister. ; ' ' 
iilipliatic lialiig-ii 
(PatteksuN and 
263. 

influence of solvents uu ' - ' 
of (PATTEIliSON .’iJi'I M 

T., 504 ; P., 00 : i' -- 
Henderson, an'i Ia' ■ 
1S3S ; r., 236. 
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icidSt optically active, jisym- 
cciric synthesis of (McKknzie aiul 

!• i T 101 R • n IOC 


Whiisl/T, 1215 ; R, m, 

; between the absorption spet‘tm 
inJ optical rotatory power of the 
S'KWART), T., 1537 ; P., 197. 
TtiltrioBj, atomic weight of (Baker and 
Hrs>EiT), T., 1849 ; R, 240. 
ic:i- n of. on arsine and stibine (JonesI, 
R. Itjh 

Trrebie acid, svnthesis of (Simoxsen) 
T., 1>4. 

ff^'tphtlialic add, absorption si)ectni of 
iiuiruY audllEDLEY), T., 3U ; R, 

r«. 7 «nc*, contributions to the chemistry 
.,f the (Henderson), T,, 1871 ; 

ai'nincnts on tlie synthesis of the 
Kav and Perkin), T., 372 ; (Per- 
k!N and Tatteksall), T., 4S0 ; R, 
'■^:,Pkkkjx and Simonsen), T., 
irS'J ; P,, 197- 

T< 7 <Bylic acid, synthesis of (Si monsen'' 

r.i'i, ' 

Tfrpia, direct syntlic.sis of, fiom ethyl 
v :y]iixatione-4-carboaylate, and its 
Kwand Perkin), T,, 372. 
It. 7 iaeol. density, magnetic rotation, 
':ru-i:ve power, and dispersion of 
;rKK!v. T., 499. 

Ttinethylammoniani hydroxide, telra- 
- I h' xa-hydratcs of (Crichton), T,, 
::.d ; w, -m. 

: Tftnhydrobeaiotc acid. See A’- 
^ ' li' XiiRH'arboxylio acid. 
TKnipdrocarveatreaediol {m-vienfh’ 

■' cis‘ and trans-, syn- 
' M-i -d : Perkin and Iatteksall), 

^ ' .501; P, 66. 

^trahydrocarveatreaediol anhydride. 

/' toluquinaldiiie, re.snlntiajj 
' !is ujURMlly active components 
, ' '-Kiel liKCK), T,,45S; R, 15. 
‘♦'’wydroambellalyUmine, amino-, 

‘ 'ulphaie, dibenzoate, dihydro- 
;,i)d dibenzoyl derivative 
T., 276; R, 29. 

J-nittopiperaaine, formation of, and 
• ' salts (iJE Modi LTIED 

T., 1-5; I-,,]. 3, 

"trimethoxy 2 benzyl-l-hydr- 

t’Ei-Ki.v and Robi.nson), 7'., 

;i 6 InrMetioiy- 2 beiuyUdene-l- 

.■y™* ' I BUKIN xnd Kobixson), 

••'Wsethylacridiaei, 1:,3:7;9- and 

Ni.'fC additive salts 

.. '’^''‘^‘''^Mi'roN), T., 1929; R, 


I ®;5:5:5'-TetraineUiyldi(*pc/eh®xane, 1:1*. 
I and 3;3‘-dfliydi\»xy-, and their diaoetyl 

I and dilvnzoyl derivatives (Cua^ssley 

j and RK.NorK), T., 71. 

f 5:6:5';6'-Tetramethyl-AV‘'-dicyf&h«x- 

I tM, Pl'-diiiydroYy., and its hromo- 

derivative (Crosslev and KEsorrl 

J 1-, dt). 

j Tetrmethyldinaphthaathrtcene, form- 
aHon of (IIomek), T,, 1107; P., 

2:4:6: T'Tetramothylfluor an (Bentley 
(iAruxek, and Wei/maw) t’ 
1637. ■ * 

Tfltramathyl fructoae, crystalline (Pcr- 
I'lK and I’acl), T., 295 ; 1 \, 33 . 
Tetramethyl glnooie, di-rivitives of 
(Irvine and AIoopie), P., 303 . 
Tetramethyl methylfrnctosld® ind ita 
293 p Pavl), T., 

Tetramethyl naphthalene, preparation of 
(Homer), T., 1107; R, 88. 

Tetramethyl etil bene f^'bromide (Law), 
aan-Tetramethyltricarballylic acid 

preparation of, and its sails and 

anhydro-add (Henskick and Sekank- 
MN(i), T., 3.54 : R, 32. 

Tetranaphthyl, formation of (HomfrJ 
T., 1112; R, 88 . 

Tetraphenylpyrrole (Clarke and I.ap- 
WOKTH), T., 704 ; P., 90. 

Tetrapropylammonium hydroxide 

^^P^IO'dratfl of (Crichton), T-, 1796 ’; 

Tetrolic acid, addition of iodine to 
(.Iamen and Svdbokougii), T., 1039* 

P., 136. ’ 

Thermociikmihtry : — 

Heat* of combnetion ami valeney, 
relation between ([,e fUsl P 
134. ‘ 

Thiooarbamic acid, iinino*, acyd-i^-dcnva* 
tives of, and tlicir isoineriiies (Dixon 
and Taylor), '1\, 912; P., 119 . 
Thiocarbanilide. See .^-Diphenyltiiio. 
carKamide, 

Thioeulphatei. See under Sulplmric 
i acid. * 

j Thiourea, action of acyl chlorides on 
j (Dixon and Hawthorne), 7 ’,, 124; 

I (Di.yox and Taylor), T., 923- P* 

! 120. ■’ 

i Thioureai, action of acyl chlorides on 
(Dixon and Hawthorne), T,, 122 ; 
j (Dixon and 7 'aylor), T., 912* p’ 

I 119, 294. 

j o-Tolidine, 5:5'-dibrnino- (Moih) T" 

I 1310. ■' 

I Tolualdehydee, fdectrolytio reduction of 
(Law), T., 750; lb, 73. 
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Toloen#, chlorr^uitro- and nitro-deriv*- 
tivcj, oxidatioD of (Cohex 

and T,. 970 ; P., 1&2. 

0 -, W-, and p-iodo-, dicIilorid^B, action 
of htr it on < Ca I-D well and W ebner), 
T.,2t0;pMl7. 

B.uitro., rttid itH dfrrivative^, action of 
cAtiiti- alkalia on ((Ikeev, Davik-s 
and lIoiiflFALL), T., 2076 ; P-, 

Owf) 

j/-riitri>o-ovat] 0 -, action of caufitic 
alkali* and air on (Ckf.kn, Davies, 
and IfMh.sKALL). T., 2082. 

;cTolaeoft»io ^'Hapfathol, S-chloro-fl- 
hfoiiit)* (Ouros and Kkku), T. , 1571. j 

Toloenediaionium See Diazo- 

ifduf'ue i 

Tolneae ;^ diazotriniethyl-4:8 f/iiamino- 
//Mylen* (Moi;i;a.v and Mickle- 
Iff WAIT), T., 370. 

4 Tolnene p iniphoayl-4'methyl 4:6-rfz- 
amino- cMylene and iin hydrocliinridc 
and acetyl and azn-^-riaplithol deriva* 
tiv.;H i.MoKOAN lUld M JCK LETH WAIT'), 

T, 36 ). 

Toluene /'-inlphonyl 6 oitTO 4 amino-m- 
xylene aiitl it.s .V-methyl derivative 
(MnIkjAS ami Mil K LET H wait), T. , 
303. 

0 Toluio acid, ;Mii(rO', action of caustic 
nlkalii and liy[>o('lilorites on (Gkeen, 
1)avie.s, and lluimKALL), T,, 2081. 

m-Tolaic acid, ultra-violet absorption 
sp^rtni of (Halv), T., 846. 
rtlivl c.-tcr, density, inaifiietic rotation, 
and rffractivo power of (PEnKlN^ 

8 )3. 

i| )f/ Tolu ic acid. .See A“i,*-I{eptadi-inene- 
S-carl.iixylic acid. 

;i-Toluidine, acedyl derivative. Sec 
Acefo yj-toliiiilidc. 

iiioiiuhydratc (Walker and Beve* 
um>(;k), 1 797 ; \\, 236. 

p-Tolnidine, 3-eliloio-r)-br()iuo', and its 
acetyl derivative (OiiTON and Reed), 
T., 1570 ; P., 212. 

Tolyl chlorocarbonatei, reactions of, with 
thioiircia and Taylor), T., 

1*21 ; P.. 120. 

o ToIyl methyl ether, p nitro-, action of 
caustic alkalis and air on (Green, 
DAVIi'S. Jitnl lIfJKSF.\LL), T., 20S0. 

Tolylacetonitrilea. o-, m-, and p-, pre* 
paiation of, ami foruiation of methyl 
deriviitives of l;3-nApiitliylcnediaiiiine 
from (Ai’KiNsoy and Tiujkpe), T. , 
1699; P., 216. 

'y-Tolylbotyric acidi, o-, m-, and p-, /9- 
iniimi a-cyaiiu-, ethyl esters, and the 
action of cold concentrated siilpluiric 
acid uti (A IK IN sox and THOUfEk T., 
1690; P., 216. 


7-Tolyl- ^^QH_ 0 -diaaphilucr-d:j^ 
O', m-, andp-, and their a ; 
(SKSiERand AusTiNhT., 
Tolylhydraiinei, o- and p-, „i: ji- / , 
by free oxygen {Chajubav 
1330; P., 183. 

B-o-Tolylpropionic acid, 3 - .. 

cyano-, ethyl eater, and itsc- ’ r ^ * 
into ethyl 1 :3-naphthylei,(- ' 
carboxylatft (Atkin.^on. Ix.,i»aw " 
Thorpe), T,, 585; P., 76. ‘ ‘ ' 
Tolylthioareai, o- and p., a< ;- .a« i, 
chlorides on (Dixon and H.awjh -.v.’ 
T., 136; (Dixon and Tayi ' 
919 ; P.. 120 . 

Triacetic lactone, condenratioa - r * . 
ethyl Rcetoacetate and with r--. i 
aininocrotonate (Flki.schmav.v ' 
250 ; P., 16. ■ ‘ 

Trianisylselenoninm salts and Lv i; r , 

(S.MUK.S and HiLDirrim, P.. ]y 
Triazoacetic acid ami its 
e.ster, and amide (Fousi ki: :v- d y-r.- 
P., 258. 

Triazoacetone ^ 

seinicarbazone (Forst er ai^i K t,- 
P., 259. 

Triazo-yroupi, the (Forster an-i i r • 
P., 258. 

n-Tridecane-aa'-y-tricarboxylic acid 
its methyl ester (BarroWi i ;.»■? u. 
Power], T., 577 : P., 71 
Trifithylamine and its ^ 

water, vapour prc.s.surcs (dj.i; < ■ 
T., 1959; P., 243. 
the “true” ionisation ci;ii:i'.'c>. ’ t 
hydration constants, and ri- '-v. 
of neutralisation of ? 

1379 ; P., 154. 
liquid (Latte'V), T., 1971 ; P . 
Triethyleulphonium and its r; ' 
iodides (Hilditth and Smim'* i 
1397 : P., 206. 

Trimethoiyhenzoylhenioic »f* 

hydroxy* (Perkin ami - ' 

P,, 292. 

4' : 6 : 6 -Trimethoxy- 2 - h eni ylhydnadc* 

l:2'-dj'hydroxy* (PEKKIN aiiT 
son), T., 1100. 

4 :6:6 Triinethozy 2-beti2ylidei]f 1 tyi: 
indone, 2'-hydioxy-, m.d 
ium, acetyl, and acety,!-: 
oxy derivatives and Iiv.L'- ' 
(Perkin and Rohi.n.suN'. T., i 

I 4':5;6-Triniethoxy 1:2 hydriiidwhrffSA* 

I (Perkin and RobiS'^on", 1 , ■ _ 

Trimethyl-4:6 xylta* ^ ; 

the action of diazoniuiit si.’* - y * 
its nitrosoaraine and 
derivative (Morgan i ‘ ' 
THWAiT), T., 366: P.. 
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j^^iaiethylbaawne, S-aniino-, See 

tjfiTrjnethylbeiiJoic ACid, formation 
/ ! u w.tKTH and \VEv.'H 8 i.i;n}> T., 
.Viidy: P., 138. 

N-afthylbrailone ami vf- ■ Trimethyl- 
'vniuofle, couititution of [FKi:KiN 
:^i>oKissos). F., 293. 
F^jfji^lpienonaphtLacridinei, sv n - 
‘■. 1 ,^,^ .)f, and their additive suits 
sVmer and Avstin), T., VilO , \\, 

r^iailhylpUtUimethyl hydroxide and 
‘j, r<(PovEand IYachet), W, Sd. 

(4^ Trimalhylpyridui* (3-eo ? I id r'u/ 

j.;S its mixtures with water, vapour 
*r*.lst;rrs of (Lattey), T., 1939; l\, 

^!afll^yIlttocmic acid, hydroxy-, ethyl 
aelion of ])hosjihor»s jh?[iIji- 
• '..rt.le on f Hen STOCK and t^’oui.i.KV ), 
]^:,i : 13, 233. 

Trjjrtbyliolphioe hydroxide, iiri>)»ar- 
c. .;iof tCufCHToN}, T., 1797 ; F., 

K-: TrimethyltricsrhaUylic acid, pre- 
'u of, amt its salts ami the 
,• ■;V'lri'ai’id(llENSTOCK and Stkank- 
T,, 331 ; P., 32. 

^.pll^netyll«leDODium salts and 
II hie {.SmITKH and IlnjliTCJi), 
12 . 

TriphenyUriine, formation of (Hewiti' 
»'.! Win Mil, 1 .), T., 964 ; F., 150. 

* triphenylpyrimidine, fi-.amino* 
.t Ri.NsoN, Ingham, and Thorte), 

T.. m 

rtptinai, relation between ehemie.al 
stitutiou ami pliysitdogioal action 
:Lr JinvETT and Fvman), T., 92. 
rjpiae mpthoiiitrato (.Iowejt and 
T,, 98. 


U. 

iXWlolotte, (.‘onstitntion of (Tutin), i 
7 .71 : 1’., 2.S, ; 

■ *b«lialoaic acid, reduction of (Tutix), 

■ 

Tsiltanedicarboxylic acid (lUniunv- > 
y :iFrsihl 1 \.wrr), T., 56S; P., 70. ; 

'iwtviud corapounde, addition of ' 
to {.SUDBOKOL'GH and I 
'<^^1, P., M7. . 

r^tuntion and optical activity, 
‘"'lya k'twpen (IIii.DtTCH), P., 287. ■ 
‘ y-i., See Thiourea. 

»£ii nirretmc salt (Ai^.d), T., 
F,152. 

^ tit ic|4 {'■arhaynidomcilonyhmn], 
.;-'Tinc salt fAuLD), T., 1046 ; l\, i 


?. 

Valenciea und voluujes of atoms of 
(vrtaiii offpiuir comiwunds at the 
melting; point, relation between {Lk 
1 U>\ T.. 112 . 

Valency, imto on the theory of ^Hablow' 
and Porch F-, 15. 

relation K. tween lieat.s of eomhuation 
and (I.E Has\ P,, 134. 

Valeric acid, *> 7 - and <)A dfhroino- and 
t/dodo- (Perkin and SimonsenI, 
T., S28. 

Veratralaldebyde, prejsai-aliou of 
(1 ’krkin and KoniNsoN\ T,, 1079. 
Violuric acid, mercuric salt (An.i>\ T., 
1047. 

Viscosity and rluunical roust itutiou, 
relation between (Di'N'-stan, Titui.K, 
and HuNih T., 1728 ; P., 20". 
of liquid mixtures (DoNsrAS and 
Wilson), T., S3. 

tif pyridine s'ohitinn.s (Pi’n.stan, 
Tiioi.E, and IJrNT), T., 1728; I'., 

207 . 

Volume, liquid, of a divs<dved .suhstanee 
{[.lmspkn), T., 24. 

I Volumes of atoms of certain organie 
compoiimls at the nicltin;^ point and 
their vnleueies, relation between (Lk 
H.as), T., 112. 

; Volume changes wliieh accompany 
tvansformat ions ill the system Na.j8i,p.j; 
.Ml.,0 (Dawson and .Iackson), T., 
r»ri2'; F., 75. 


w. 

Water, chemical action of radium 
eiiiaiiation on (C.ameiion and 11 A MSA V), 
T.. 1.593; 1’., 217 . 

Weights, niolecnlar, of aniide,sin various 
solvents (Mki.ukl’m and Ti'UXEr), F., 
165. 


X. 

Xanthoxalanil, tliio- ami rfithio- and its 
i,soitieri(le (PrnEMANN'), T., 800; I’., 
11.5. 

Xauthoialo ‘^-naphthylanil and -m- 
xylidil, (fj’thio- (Kliikmanx), T., 
803. 

Xanthoxalo-p toluidil, vum)’ and 
tiiin- (RriiKMANN), T., 802 ; 1\, 802. 

cf-Xylene, 6.nitT0-4-ainiii0', preparation 
and mcthylation of (Morgan and 
Mick mu WAIT), T. , 363. 

e-Xylene, ;?-iiitro-, action of caii.stio 
a] kalis and air on (Okee.v, DAvrE.s, 
and Hokspall). T., 2080. 
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Xylenei, f't-* an4 />-. bromination 
of f'AlKlNKOX an'l Thoepk', T., 

\m. 

wj 4-XTlenoI an'I itsl methyl ether, 
conaen.'iations of, with phthalic acid 
and its derivatives {Bkntlet, 
fJARDNKR, and Weizmann), T., 
1634 ; P., 21.0. 

m-Xylylene-^u dim«tliyl-4r6'diamiii6. 

See (M-Dimelhyl-4 6 '/(amino->/<- 
xylene. 

//i-Xylylenemethy I -4:6 diamine. See 

MetJtyl'4:6-rfiaiirino-r/i-xylfcne, • 

'/'’Xy]ylesetrimetbyl-4:6-diamitte. See | 

Trim* lliyl-4:6-rfiamiuO'W-xyIeiie. 1 


Teait juice, action of, . 
pho9pnate?i {YorKo\ p’^ f.r‘ 


Zinc, electrolytic deposition 
tion of, from metai*; .f ^ 
and copper ^Toum <Savs, 
Pm 26. 

Zinc basic sulphate, f r • o- 
(PlCKEaiSG), T., ; p 

Zinc, 9€|jaration of cadmiurri 
from, in presence of tr i’ 
acid (Fox), T., 964 ; P.* u 



KdKMrLA INDEX OF NEW COMPOl’NDA 

TRANSACTIONS. 1907. 


C, Group. 


\i . . 

C Group. 


,.11M0 : 


,126 ' 


C. Group. 

\ 1S2 

^ . ...:^4 ' 

< X; 20G4 

V , .. 1S3 

\Si . 183 

.A A- 183 

.VH- 104? 

■ V_X:i lv2, 183 

viAAu. 20liri 

V !1-K 1047 

■ n;( 902 

C Group 

-J?. 

S28 

: , 820 

} !j 29 

V.Hj . 1040 

C. Group. 

1003 

. .."23, 824 


CAAAk. 

rAOt: 

.826 

0,H-().,Av^A<^0H 

.832 ^ 

0,iH,0X 

.852 ; 

C,ir,OBr 

S50 

OyHjAll'- 

1789 

0,11, AX, 

827 

0sI!„0„X;i.ll.,0 

1775 

C 0 II.AAOI 

1483 j 

1483, 

1481 1 

r:,ij..Noi.i?r 

1 552 

0.,H^0X;;Xa 

1355 

(.,'.]LO..X.33r., 

.149 

0,,ll.,X('1.33r....l51.S, 

1 550 

(',II,NOli 

.246 

OfilI,iNOl.,T 

.246 

(:,;ll,X,CaKc 

182.8 

C,Jl,oOXr>r 

.850 



1397 

0,iHAAlA^ 

1.396 

C„X,,K Al'-^ 

1827 

(',,lI/)X.,01Ilr 

1570 

O,lI/0X.,CI.,l!r 

1551 : 

C; Group. 

0-UA ^30, S32 

0A^,N,I1.,0 

,1798 1 


I'ilrK 

rJls,0,X;i 002 


48S, 489 

R2G 

1478, 1480 

1484 

rJUXrlHr 1570 

CJLON.A'1 902 


CJl,,ON,ni- 

Cs Group. 


..850 


,112 


101 

(',,1!- Hr,.. 1090, lt)97, 1098 

(',11,0, 84.3, 854 

C,II,0; 494 

(.V1,..0 78 

495, 496, 833 

CbH,A IB9 

(',I1„0 80, 81 

. ..2049, 2050 

82, lOU 886, 

1836 

CJIAN' 101 

, (;,llJ).,Aj;,A^O]l 844 

' (',l^/)aA^,^2AKO^ 844 

C-H^O^ 488, 190, 829 ^ l^^l 

102, 494 ' (V1<AA 195 


^52 I €-H„A ?0 j UsHinOSi 218 

.. .."32, 853 ' 187, 488, 489 i 0,11, 1141, 1444 

. 822. 826 : I.XH,0,1 248, 249 : C„Hi,0„Ak, 189 

1720 55 '. CHlIioOlaSi 217 

1774 ■ OXH,0,\o 1259 CVlnON;, 1447 

'■ '' . ..804 0,.U,;0^A^^.Aq0ll 831 CsHi,0;,N 1437 

; 821 ; C;U„CII’ 21.8,219 1410, 1441 

' -‘1*' 825 ; 0.11,01;,! 248 1445 

530 j Cylf.OlJ 248 1438 

■ 1353, 1358 1 C;H5,03Ag 492 ' CJ!isON.” 79 
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PAOE 



495 

492, 1439 

(\u,,(),s, im 

r,HuO.N, 1442 

81 

(;,|{„0,N', 2051 I 

1794 

C,n'iON,bH.p 1795 

r^HjOCl.^I 245 

CVIjOClJ 245 

241, 245 

CVfsOCljI 245 

Cy[j^OaN;,K 8f52, 863 

CV1,„0,NK 1438 

I'JlinOjNK,,.. 1442 

(VljqO^NK.II.O 1442 

(,\H„OaNjK..' 1446 

(^Mi^OaNCl 1443 

('.HjONCI^Mr, 1551, 1552 

r,lf;0NTlI 24G 

<:,n;0xr!j 247 

Oronp. 

tytA no 

103, 110 

lyt.nO, 548 j 

1^75, 1870 I 

^’«h,a 357 I 

C„I1hO 1745 I 

487 ! 


PAOf: 

CjIVXNX’lj 968 

lyywl 974 

CVlgOgNsS 127 

CjIli^ONaS 132 

C^H.AN^S 143 

<''«n,50,,NX'l| 271 

cyi.oNcinr 1570 

128, 924 

CJIiaOX/JlS 143 

Cjo Group. 

<^io^Ii6 499 

C 10 H 7 N 3 1916, 1950 

1084 

, ... .251 

CioH,,0,, 109 

102 

t'laHj.O., 497, 550, 844, 

994 

1873 

1874 

823 

I'loHjiO- 300 

^ 1743 

CioHiA. 359 

385 

498, 50.3, 882, 

SS3, 2049 

• ..... .500 

;,0Q 

Ciolfjp., 74, 501, 502 


I C,„Hj,ON 

I CioHi70,N , 

: 

; 48 

I t H 

: CXH, 0 ,X( ; ];. 

j ill; 

! t > 

C;. Group 

i :: 

(’iiMhX 

; . 

I : • 

CjjHjiOjN 



1741 1 CioH,,,0.„!l„0 

373 tyil,,xVi 



. 350. .357, 359 1 C’lJfvAg 

294. 29.'. 



270 C,5!{,.0^X 



1870 ! C',oH,b.>N, 

1947, 1948, CnlliA N 

^;HiA 

273 i 1949, 1950, 

1951, 1952 

( uH],,04 . 

1837 ; IXH 7 O 4 N 

10S5 t\,lfj;OX, 

<V 1 . 0 ,N .. 

104, no j 0„>H-O,Hr .. . 

253 C,,ll,- 0 .,x 

(yiA«X- 

1259 

f ' If n 1 '.] 

cyi.AN' 

^^0 cyiAX, 

1304 1 (.'uIliAX, 


<'V^AAk.,- 350, 357, 359 j CVI.OjN' 183 

^V^iuNBr .54 ; CioHyO.N 1085 


CjjlI|.aCl,jSi 721 

(yinO-jIlr. 849 

1 ‘jlljsONjj. 79 

(yf;50Br 1740 

189 

SI 

^’oHnOjAg 273 j 


CiolIioOfina 252 

^’lofJj.iO.jAir 1874 

360 

CioHjjON^ 1870 

CioHisOgX 1443 

<-^*15031^ S 53 

CioH,«0,Br 821 


: On^iHOX, 

: (;„H.,OSi. 

j 

cyiAN..K 
jcyinOXj: 
1 CnHuO^x > 


98 i <-'„H,sON. 874 



t’ORML’H INDEX. 


213.5 


■ H‘n‘ — i '•'■‘“■•ON.S 1318 

■ ‘ ^ -'05 7 t'l I { ,..0.,N.jS Q‘>0 

• i^M c..,,,,o,,mdo.,,.3m.3. c:,:^:n1::::^ 

' . ! '■“ '•'..iiiA-V.A...iroi,i;o5, 

6 i 730 

-V 13,71, c:'„H,.0,N.l'lS 920 

N' H n V H2 

902 

107 I U79 , 

ISot) ■ ^lallANj.. Mil. 1351,3358 i C,5 Group. 

,.1640 j 1263 ^ 031, 1633, 1636 

.1610 ! 1261 ! 1633, 1639 

.1744 1 « 5S6, 587 j .1912,1913 

1742 : 1007. 1008 ^ ^^B^iaO^-lOSS, l63(i, 1637 



221 



842 ^ 

895 

,, 

74 

OuH,*NI 

1S25 

592 



Ci,H, 0 ,.N,Hr.... 


I 3 QQ 


1120 

C/ 13 H jjO|NjS . .. 

1355 

18 S 

• 1 N 

. 1363 

CjsHiyOjNAg 

1903 l-:„H.O,N 

1632 

■ ', V , 

107 


1008 

592 

■ • 

107 ■ 

C..H..O,N„S 

1008 j 

..104, in 

< - N, 

590, 1702, ■ 

U,sH,,, 03 NJ,[ 1 .,(> 

m ! ‘■'.iH.iOA 

1263 


1706. 1709 1 

^ jaHjijNjCIlS 

246 I 

.593 


" . 090! C,* Group. 

' ' I 1107. 1109 

■ 1792 

;i."7N...9M.991.993 ; 1368 

■' 1743 

j C^HAN 102 , 112 

' I 1311 

j 1479 

I i3i6 

•■ I ^i4HjiOaN.‘267, 1425,1426, 

1427,1429 

. ^'unjiOaN^ 1482 

‘-’iJljjOiN 101, 198 

• ■7'^.:UUj..477 L\,n,p,nr, 1310 

. 'A1!^.-1305. 1307 902 

• ■ 1262 (\,H„(.'lSi 218 

',^^1', 1699, 1701, 

■ ' "n ^ 


18*^^ 270 

1888 CjjHj^O^Br, 1 784, 17S7 

-1;10S CyLiO.N 968 

•246 C^H^jO^Hr. 1742 

•••227 1 1307 


19f,^ 268 

104, in 

1703, 1707, 

1710 

368 

1905, 1906 

218 

CjsHjyOjN 82 

g 

<^HjANvS 129 

CijHj^ONaS 925 

OisH^O.^N^S 921, 922 

CisHiijO^N^S 144, 363 

CijHj.IySHg 1398 

CisHisOijNsCI 368 

^'isni50NX'l'S.,,138, 139, 
924 

Ci5lli50.^N..C]S....92], 922 

C,r Group. 

CioHiA 1087 

C]gHj2O3,.1093, 1631,1633, 
1637 

Ca8llia04..1634, 1640, 1908, 
1912, 2070 



FORMULA IKDEX. 




yKor. PAttE 


cv^.o .. 


,1897 Cj,Hi 7 N..iv,, - 

CVL/L'.^n 

. 1031, 1033, Ci,H,i203X^ 

..873 CVH,A 


1637 C,8H,j,0,Ha 

.1835 Cj.HjA 


1039 CJhjO^ri,^ 

,919 

A 

>91. S92 <V,H,Oy.,Br, 

.1572 Cj7H.jP, 

C'hHu'''.- 

9SS 

.1572 Ci 7H._,7,N,., 


10, :r,9, 1090 (;i,Hi,o.,N./'i., 

,1567 C'ljH^O, 

A 

.1>03. Hll Ci«H,oO,\Hk 

.1018 Ci7H,p,N 

C„»„llr, 

Zr-O, 757 C]qHj{,OvX.,Br, 

.1317 Cj7H,,pN\ 

C.,11,,0, .5 

10. 750. 751, 

1310 A7Hj20,N. 


1390 C^aHiiOsSK 

1080 U,7H,.p,\, 




.1110 C’i7H,pX 

CVH,»02 

70 LjgHjyOyN.^K.j — .,.,. 

,1300 ^‘i7H,p,,\ 

C'igM.jjOj — 

76 C|8Hi703N.,P»r.,. . 

.1895 1 C,7HiP.A’, 



1S34 C’jaHpOgNJir 

1898 j AjHj.O.X^ 



1710 Ciallj^^N^Br 

,189.5 Cj.Hj.p.N. 



577,578 CiaHi-O.SK 

.1300 i Ci7H|,p,\ 

Cull^oO, 

71, 7‘J, 77 ^ Br 

,1898 i C17H1P A. 


'3083 CiJij,0.,N.,Hr. 

.\m ! (-\7H.jpN'.. 

CjiiHAw^'a 

1633 i C\,,H,,03N,,Hr 

.1893 1 C'nH.^jO.V . 

<’,«HhO.K . . 

10S7 i CjaHj,O^N„8 

361 i Ci 7H.,,0,,N ,il 


1C32 (7,en,yO^N,jHi 

.i>94 1 L,7n2,o,y 

Ai^:i 

1310 .1.S93 

1898 ! C',:H.,.N S 

CVI.AN,.,. 


1806 Ci7ir.pN, 

(.jgHijjOaN'j , 



.1399 


109 C\6H.^0..N.S 361 

367 Cj7H.3jO^\ 

(.',„1I,.,0,N„ ,, 

‘208'J CisH.^O.NBr 

.1895 Cj7H,,0,N, 

cv.n..o\ 

...1303, 1301 Ci,jH,jiO.,N„Hr .... 

.1896 C,7ll,.fiN,*'; 

<V«uO,N, 

267, 1632 CiaIV)X,^S 

.1.887 


1310 C,aH(,0>7.X'lHr^ 

.1562 <'j7H,AX > 


1091 Ci^H(,ON./;l,^Br,ir.65, 

1569 ' C,7Hj,NI'1^A . 

C.eHuO.Hr 

1631 Cj6fr,^,02N/::!^Zi) 

. .00'2 : C,7H.J|,N 

c,eH,A.N«. 

1S3 Ci6H„,02N„('1.^ 

..36-1 ; Cj7H230>Ny> 

A«lfuO,N\. 

2S-I CVA'>A2^^■t-%Bt 

.1147 i 

^ ■ 

1120 Ci..U2^0,N„(;l,.l't 

,1143 1 C.TH.pN.r ^ 

1 leHjjOgi^Tj . 

1803 

1 CpH^nNj :.;■ 

(Vi„N,('l 

1301 

1 C,7!l’,i.>Nj > 


7 ;, 9 Cj 7 Grotip. 



20S0 LVH,.,0, 

,1085 1 C;. G:o’:p 

C’i«H„0,S . 

13'i9 

.1007 1 CjJlpO,. . 

AaHiA^s- 

2081 

.1005 ; - -v • 

Ci,h.an\ 

365 ■ Ci7HhU,( 1091, 

1635 CjhH 



1013 L'jJljp; 


1892m:j.KjA 

.2068 C’,Jl,p.. . 


: AtHiA 

.1002 L'JliP, 

AAA^^ 

^ii-3 ; 

.1635 


^-0 : Ci-HiA 

,1634 

CijHjjO Br^. . 

76 i CpH.A 

.,805 

^ijHjjOjQBr. 

I'Sl i C„H„0e,}i,,0 

...805 ■- 



formula 1\DEX. 


.H.o,. 

- 

VM. 

HAV, 

,H OS 
M0,S 
,H u.N 
Mr 

ri OS 

iH .uN\ 

i’AV' 

'ISS 

MJVV 

i 0 \( ') 

i,N.< 1 
v''.N 


L,"-X 

•AN. 


AN,. 

/■S- 


P.\OZ 

1096 

VA 753 

. 751, 752 

1776 

370 

222 

567 

576, 576 

569 

565, 566 

987 

419 

418 

425 

415 

417, 1591 ^ 

421 ' 

424 

1590, 1591 

1320 

41'.:. 1590,1591 

423 

1340 

■^-3, 335, 336 
1088 

■ 1339, 1365 
1303 

16.32 

■ •■ 1095 

1293 

1298, 1299 
1365 

1095 

96 

1926 

•1297, 1299 
..702 
.1415 
549 

■ 94 

. .... 23 

270 

• ...95 

il,0 

22 

22, 703 

873 

'• 872 

71 


CiaH,oON\S , 


.1319 


CisHjjO.jNgS, 211.^0 1 510 

41 


2137 

..,,1263 

1121 


c" “ 1121 

oyhfiSS 1508 I C\JI,.0X, in,r 

L„H,AX,C1 333, 33.i I (\J( 'o.K ,„J, 


1509 

1508 

C'jJInOX.U! j 

^^’is^^irOaXS If, 16 

C’i3H,.,o04XC1 

CisH.joO^XBr 9,5 

^'is^ljuOiXI 9^ 

a H'Aj X I . H.^0 9^ 

Cj8lLjO._,XS., Ig3.j 

C,8H.,ANI 1414 

94 

94 

^isH.jjO.XI 9r, i Cj'ii|“o,V*S. 

CisHa;0,XBi- 97 | 


1099 

1906 

,365 

1299 


i:0,K 

L'i.M,A,X., 

.1102 

1099 

970 

L'lgH.jjX.jCi., 1299 

]36;{ 

(-]gIl,_,«0.jX.( 

Cjgir>jXSi 72;’; 

Cigllj.AXAj 1;519 

U,gIliAX.,S 150,8 

1510 
1509 




tM^OVri 'S'' ''-VI^ON.CI 

If, os C., 11,^0, N' Hr,. 

<-iAAN3HiS ifoy r^gU., ,0,X1 ... T.nr 

Ci8H,gOAAI,An 97 : CjglAO.NHr 9^ 

o.,H„OrN-ci,,\„ 9,r, : c..ii,^4'y.,,ii,p;;’„37 

„ A'lgUjAjXyt'l.S If, 10 

Cjji Group. L’ H n v ti k! 

C'„H,.A .,.2.,, ,-25 I l.„o 

A'o« '-'"ai c,,. Group. 

421. 1097 ! 7,.0 

CisHjsX.. 1935, 1936, i:i;i7^ ' Cyi^., .. 905 

1938 i ,.158.5 

,122, 425 


..,,1091 

1103 

CijHj ,,04 1102 

|Q9jj 

noi 

1299 

^''[a^^>A 1100 

Cj^H^Ng 19,25 

Ci(,H^^0i;.,2J[/; . 1228, 1229 

567 

,577 

565 


.1592 


^sHi.OjNg, 


.1316 


CyijgXCl 1661 

CigHjgNIir 1665 

CisHjgNBr^ 1663, 1664 

C^iAAS 1121 


<. 1242, 12.1.1 

• 1096 

noi, 1102 

Cj„U._A 1102 

539 

^yA'X.j I'lOO 

A'oH.jJlr.j 760 

CajJI^jO],) 1145 

A'o^LA 1504 

73, 77 

575 

C3(jHAI^i'4 ,.,1.586 

^ajHjAsXa 420 

CsoHnO/:! 413 

C’aoHjjOjsBrj 1505 
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U,HhO,N\ 

U^HnOX,. 


tvn,^o,iir 


CJUsNCli, . 


C^Hj, 0 ,NXt 


(;.^u, ^0,1X1. 


(',^M:„ 0 ,X/- 1 , 1 H.., 

Coi Oioup. 


1099 

570 

a,Ui,0,Br, 1580 

CaiHiAtN' ^429 

0.,ill,,0,,X 1621 

djUOJk., 1099 

1310 

^88 

r.iH.T.j(XN\ 988 

C.^iHyjO.X 1976, 19S0 

OgjIliAX^S \u 

(’.,H,,p,.NS 1621 

C.^Il!i.04Xj5^.i 366 

C^iHyAX,-^ 1887 

C^iHjhO^X.SCI 1603 

CjiHjnO^NSBr, . 1665 

C^HaaO^XeCV't 903 

CfflHjcOjN MrS. 459 

Ca Group. 

C>«H„Oe 422 


fA'iK 


PAGE 

. .805 

G-aHi^Og 

.1636 ! 

1, 332 

C^HujOj 

.1639 j 

1245 

OAO: 

.1587 1 

, 1301 

C^H^Xg 

..592 1 

,271 

a,H.A 

.1638 ; 

1 300 

C.^HlnX^ 

,1290 j 

23 

CaH^oO;’ 

.1098 j 

,.,360 



,1812 

...872 

CVH.js*Or 1504, 1505 1 

.525 

C 2 jHj.jO-Brj 

.1587 

... 5/ 4 

U, 3 H, 40 sHa, 2 H.jO. .. 

.108 

, 1012 

CaHijOsNa 

.1.345 

..1484 



.1344 

...801 

C 2 JHJ 7 O.JN 5 . . 

.1291 

802 

C«HnO.N 

.195 

,.1662 

G^H.AX^ 

.1340 

,1242 



.1625 

i, 1245 

C 2 aH,,N 4 Cl 

.1290 

...331 

l-"alL 2 g 07 Hr 

.1099 

,1514 

C^H.^OgNg 

.1897 

:3, 524 

GiflHjjOj^jX 

.,,676 

...524 

VAo,^\ 

5 

.. .900 



...802 

...900 



...803 

,..141 

1515, 

1518 

5 

1 C^Hi, 0 ,N,C 1 

..1291 


G^al^iGaNS 

,.1624 


GsjHjdGuXuA 11 

21 

.1586 

C,^H 4 , 0 ,IMm 

...904 

...1099 

...570 

Cj-jH^iO^NSSi 

...734 


C33 Group. 

Cyi„p, 1088 

C23ll'io^io 896 

C^HjeOgNa .1342 

C.>,HisOgN,, 1342 

C 23 U - ■' ' ■ .1348 

C^iR^O^Xj 1930 

C.vjH.>AX 2 268 

a,H.>,OX 700 

C2;iH;igOX..S 921 

■ C.^H2;jO;NniS 1823 

(yigyON.CIS 923 

O.vjH^OjNriSi 732, 736 

C.ij Group. 

C-2^Hi^0.j ...15S( 

I C^^H.joOg 1638 

I ^siHia^io 894 

I C 34 H 22 N 4 ...1301 


C«Hi 40 ,X_, 

QnHigOX., 

Cij^HojO^N . . 
Caillaa^gNj 
C24H5404 X,j. 

C^H^OX.. 

^4i^^30^aX.j 


Ca^HaoOgXjf 1 
CaiHgaO.N^S, 


X„L' ! , 1 ■ t 
Cj;., Group 

C3jHi(.04 

C«H,,0, 


I CAO^: 

I C„H..,O.X 

I C.^H„OAV i. 

0^.11, AX.Br 

C ,, Group 
LVL.,. :• 

(■'AO.- 

K’-,ji.,,X 4. 

I 

; 

I 

I 

I 





PACK 

438 

....1915 

571 

....1239 

...1322 

...1328 

253 

...1048 


I C_, Droop. 

|C,}1 \ 1:^35, 1233, 1237 
bi *07 


Ui . 'N 

i/". .'\S 
Ui.OA, 

1 . 
r,i/' V.S, 


1233 

419 

199 

1349 

1294 

1979 

804 


vVti..I235, 1236, 
1237 

1511 

M 1238 

Droop 

- 13S7, 1391 

1343 

1346 

1344 

.1345, 1350 

704 

1511 

. Group. 

13S7, 1392 
72, 77 


- V .> 


j|N. .. 
,<• N. 

’ ' N s 

C., 


FORMUU index. 

.! 

CjiHagONjCl J294 

Cj^HagNjCIgPt 

93 

CjiHa^OaNgClsPi “1313 

Cas Group. 

CJ 5 H 44 O.JJ 1228, 1230 

CssHijjO^N 1(J24 

t’ssHajOjNj 134 ; 

]34^J 

CjuR^OsN.^ 1432, 1433 

347 

GsjH^jO,jXjCl 3 r,Q 

CjjHyOj^N^P orjQ 

CjjII^Oi^NsP, H^o 349, 

350 

Group. 

Vl4oO,4Nj,H,0 90 I 

^oeHaoOjjjSgCo.j, 23 HgO. . 4 7 7 
^MH-fjO^SgCov., 1211^0 .470 
Qie^^soOojS^jCej, 1 7H,p . 4 70 
H.p 90 

OOj 

900 

C^3fiH:«Oj^NrtS^iC(v.,]OH,0 

Q»IWVJl„Pt ^9^ I ‘'>■■''^'.'’‘■■1230, 1237 

CaslIjoOs.YjCIsl’t.H 0 97 i '^'8'‘.»^=CI,l>t,2H20 1235, 

‘ 1236 

^yi4oN,Ci,Pt, 311,0.. 1235 
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^«”>jNjilrg 1243 

^«HKN,C],5Pt 1245 

^«H*iN.^CIgPt,2H.,0..1242 
C^i Group. 

1777 

C« Group. 

1622 

C^i Group, 

1625 

CwHj|,07X.j8,_,8i,j 229 

C„H.^O;N,,S,„Si.„4 1 1,0 . 229 
Group. 

C4!)H5rtOj3S,(.’r2 527 

^Js^^wOgCI^jS^Pt 527 

Cjo Group. 

^ao^JwOjjN^Cr,, 1623 

908 

C,v., Group. 

CKH0yO,y.S.Cr„ 528 

^wH,i,iO«C]«S,Pt 527 

Ci 4 Group. 

^'ain;i.,O^N/;i^Au 1239 

^'.'.HjANaCVU 1239 

Cj,; Group. 


\ , 

' « y j 

^i: Group. 
C - Group, 


....539 

...,902 

..,.901 

...901 

.1665 


C36H4jOjgN2ClcPt,2H.p 95 

Group. I C,,H,„0,SArt,2H,0 

351 , 




^ « Group. 


V'f, 


■-.1295 

...1146 

-.1295 

...1145 

.1145 

.1237 
■ •1323 
.1295 


iggQ 

C« Group. 

142*^4 1 H ;,0 1917 

CasHj^NaClgPt 1661 

1662 

.... 1 664, 
1665 

CMH3oOi,Cl,;S,Pt 1121 

Q«Hj^ON2CJ^Pt.l936,1937 

C^^HsflOsNaOIgPt 1938 

^MH.j60-N20l2BrA2- . 1 663 
Cjfl Group. 

19] g 

^ssHyjOjgNg 1240 

Group. 

n08, 1112 ; 

1236, 1237 | 

CttHasOisNT 1238 [ Cj 


1238 

t’MH,AN.,CIePt,3H.O 

1288 

C,M Group. 

^'«jH420ojS^Ce2,20H.jO. .470 
^ 60 W90^'24^6^-''®2 j 201120. .477 
^w^i^80]HNySyCo.2, 32 M.^O 
477 

CBoH^O.CIySsPt 901 

C 7 g Group. 

OTo^JwOiiNaCX 1624 

Group. 

072^^e-iOj<}N]o 351 

Cgt Group. 

084H^OeN/;IePt 1623 

Cgji Group. 

<^'j«H;AN4CIyPt 1625 

Cjf)o Group, 
'I'wWjJyOjyN^Olyl’t 1 624 

7 C 



ERRATA. 


Vou XCI (Tbahb., 1907). 

Lioa 

5 f&r “ OrCiHjBvKj ” read “ 0:C,H,BvN,.*' 

13* „ 

6 „ *‘C„HjAN3’'«^“CiaHi4<^tJ^2‘'* 

7 u “ C 4 ,H 4 i 05 Nj read " C»H 4 i 04 N^” 

2 „ “oTr’* r««i **a3." 

18 ,» “ 5; I -Hydrojy-” r«a<f “I'Hydroxy*.” 

6* „ “C,Hjj02"r«wi“CpHjoO^” 

^roTMjKW Fig. 3 to page 767. 

„ Fig. 2 „ 763. 

15* for ^'aa-carboiyphenylphenjlthiocarbonate” read 

‘ ' wi-carboxyphewylpheDyhlii.jcai 

2* ,, **t'* read 

2* and 11* in equation, /or /j, and read **Zi, and 
ively. 

in equation (19), in right-hand expression, for “ = ” read " 
equation (21a), in left-hand expression, /or *‘k"" read ' 
2 * /«• read “C 8 H 11 O 4 N.'’ 

18 „ “ H ” read “i9.” 

2 ,, ^*7i\0]‘amino-l-naphthacenequirwne’* T^d 

“ 7( lOj-amino-l-A^nwryna/jA fhici’k 
4 * „ “CigHjyO/' wad "O 12 HJ 2 O 4 .’' 

4* ,, ‘‘CijHjjNClBra” wad “CijHiiNClBrj.’' 

2* ,, “inoatiy wad “ only." 

6 „ "Serturaier" read “Sertuemer,’’ 

7 ,, “ tea years” Wrtd decades.” 

17* ,, “ biose " wad '‘glycollaldehyde.” 

16* „ “ Mackenzie ’’ read “ A- McKenzie.” 

7 ,, “no less than ” r^od “some.” 

10 „ “as well as ” wad “ of.” 

2 delete the sentence “I may mention .... the yeast cell" 
Notu. — B uchner has recently informed me that 1; 
statement {Oederreich, Chem. Zeit., 1898, No. 7), ir< 
the above conclusion could be drawn, was meant in ] 
sense.— E. F. 

6 for “H. Kossel" read “A Koasel and H. D. Dakin." 

26 ajter “ acid " tn^eri “ ornithine, oxyproline, and woleucini ." 
15 for “ ten years” read “decades.” 

6* ,, “ ten years” read “ decades.” 

2 ,, “ blood ” read “ dower. " 

20 i 21 „ “SHgjO'NjOj" read “ 3 Hg 20 ,N 205 -’' 

26 „ “ HgO -2%^ -NaOB ” read “ UgO, 2 HgjO, N 3 O 5 . " 

9, 10 A 21 for “ Hg''Ag " wad “ Hg',Ag.” 

\% 4, 6,) 

9,21, \ „ “Hg'‘Ag”wad “Ilg'.Ag.” 

22 4 24 


From bottom. 
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Tetranitromethane. Coniud Cub^n ^ 
{>jS,.P. 1^84829)*— The production of tetranitromethano from nitw- 
(«»» is obtainwi with difficulty from explosive eubstai^i^S 
njch as iiiercotf fulminftte, is too dangerous to admit of tliis 

empl^ed on a large scale. It is now found that the amoiatic ' 
Jiv<iiocari«i^ and their nitro-derivatives wlien «arrnod with a mixture 
i>f Ditrie sulphuric acid (40% H,SO^, 00''' HXO^) and funhng sulphsiriD 
(50 ,, »SOj) furnish a largo amount of tetranitromethane ; a yiolil dT 
ofi ilic weight of llie organic substance beitig sometimes obtained, 
Kiiroben/t'oe when gradually lieated witli excess of tbo acid mixture 
U) is dtK;omj>oseii, giving rise to tetranitrometiiauo aud a large 
nitrons fumes. G. T. M.; 

Improved Method for the Preparation of Alkyl ChlorideB. 
U'jii.i.ot 31. Dkiin and Grant T. Davis {/. Amer. Chem. ^’oc., 19tt7, 
29. 132^ — I33i).~A method is describe<l for the ptoparation of alkyl 
ciJorukx bv the actioji of phosphorus trichloride on alftoliols in 
|j>!ireiAe of zinc chloride. Propyl cliloride has been obtained in a 
LjtU amounting to 94% of the theoretical by the use of anhydrous 
‘uDciiduride, It has been found that, if a solution of zinc chloride 
loO — lf)0®) is used instead of tbo anhydrous salt, the yield of 
jiopyl chloride is decreased, but tljat in the ca.so of i^obutyl and 
.otmvl oldorides harger yields (85% and 88% respectively) are produced. 
Tite reaetiou takes place in accordauco witix tlie e<|uation : 
[dudl r t’PClj + ZnCI^ Zn(lGPU,^)o + dPiGl + 2HG1. Kvidence 
ivi k-tii ubUined, however, of the foriuation of complex intermediate 
[ntlijctil. 

i^y the action of stannic chloride on propyl alcohol, an additive 
Cl «pouiti/, b. p. 148^, is obtained. KG. 

I Constitution of Methazonic Acid. Wilhelm M lister (5<r., 
i'd, 40, 3135—3449. Compare Dunstan and Gouhling, Trans,, 
b 77. 1202; Scholl, Abstr., 1901, i, 359), — Methazonic acid 
i^bvtn a.s a primary nitro-compound, .since it gives the nitrolic acid 
tioij and Konowaloff's reaction, and hence contains the grouping 
til It reacts with primary aromatic amines and hydrazines, 

' ptodiicts which also contain the primary nitro-group. These 
iue formed by the zeplaeement of NHO by !KR, and 
k^h^tyiaijiine is also formed. The reactions are most readily 
hy the presence of the oximino-group in methazonic acid, 
M tk‘ fui inula thus arrived at is N02*CH.2*0H3‘0H. When the 
^-udtLiAtiou products aire reduced, aminoiiia is formed, 

_ NO.-CU^-CHINK NH3 + CH,‘Cn:NK, 

die r(!.‘iilue, when distilled with acid, yields an amine and acefc- 

*'-h XCIl. i, q 



gso ABSTaAcrs or chbmical papkrs. 

al.l«hyae, CH,'CU:NR + 11^0 ^ CH,'OHO + NH,R. n 

V u Hoii i tro form uk, p i^itroac^taUpOiirM, 

()JINo:ch-cu:n*oh, 

ift a)i«) pjjoibb;. TliO formation and reaction s of raethazou 
dUfu.^t^-d from lUt* point of view of the new formula. 

Att'-miJt*! itave U^en lutule to t>ynt!!e-^i^c inethazonit' 
/Jell loro- or fi iodo-acotnidoxime and Kilver nitrite, lo. 

ftlH CfSi?, 

Metiuuonio arid and pbenylbydniziiie in the pre.sen.- 

cldonc aoid vield li-nilfoacetald^.hiide. fJmiyUiydrazitHti 

i. ' NO;(’U/Cli:Njl!l‘h. 

1 1 mav 1 k,‘ cr) ■' <! in snoiU aiuo inl’i (^1— 0‘2 graru- 
jK-tndeitMi and forni' gh^teiiiiii;, wliilo plate.s, m. p. 71 — 7 5 
kept in clo-t'tl it raj)idly deeujnpo^es, hut can }>f k- 

open if piotcrtod from suniight. it di-solvt's in , 

the iiitjolic arni leactiuri, and yields ])reci pilot es with ti i- 
lioavv im t i! v 

A' { i roiv*. h ( /' A ' p Od j h "o; ^ / 1 y / A // (/r f / : o o ^ , 

Na-CH./lMliN 

forms oiang*‘d)row'ii Ihike^ whit.-h dL-r'uinjxiM* at 111 — 11.: . 

^ tli'ufAii'jUd'Hv cJiluriiiiiil^ Nt ).,*(’ i I H 1 X ‘(.'H _t 
hum the ai iil and i> viilui oaiiiliue, cj v.^talliM's fruiu ligiit ; • 
mimitt', l aiiai V \ ( llnw' liL-eJirs decumpi^-ing at ah,i.;; 

ctii dini itilf Xh)/(_'i!.,‘C 1 1 IN '(’^llpXn . 

from I Idui'ulMi la in ing, yedlow needles whkdi 

iilunit l^u . 

fi- Xt ) ,*( ’1 1.,‘CH I N i‘h, form' 

>n-v'i'a-', 111 . p. i - 5t.'r attrr .‘'intering at IMJ-. 

\\dit‘U liydr(ily>ed \ut n alkali, tliu />'chloro<iriil yield,' , 
aiiiuiuina, hydnigfH cyanide, formic arid, methazonic ;u 
dio,\idc. acids, the -auie com[iOiind yiidd.s tin- - 

with the cxd pliou n| aiuiiiohia and inelhazouic arid. 1 
being foniicvl in [il u'e of aininonia. 

Tfao Seriod Rea ul ting from the Methylatio:' > 
Alcohol, witb Regard to the Aptitude for iHoun : . 
of the Hahdw Ethera. Luris 11 i:nky {Con^ift. 
5l7-nl5n, A rmiparisun is given uf tlie faeiliiv u 
halide I'tlM i ' driiveil from the ethyl lialides, Cll^'t ’ll ' 
im-nl{l} in the *<’11^ grou[> oNelusively ; ('d| in tl.- • H 
ox. lu:-ivcly, ami Ci) in the 'Uli^ and '(Jll.A group o . 
hydrogen hy luciliyi, nndci'go isumerie change. (I I dh.- 
derivative.' change into the n‘tOL'Oiii[>ounds the exac.- . 
into the tertiary luity], and the triinelhylethyl Im; 
n^idily ituu the tertiary amyl deiivutivos. (H) 'i S . 
Mr?.-lmtyl halides do not rhango isomerically. (h 
butyl halides are si aide, but tlic inethylfo'Opi'opyl » 
metliyi ^flrf.-lmty! (..irhiuul halido others ai’e easily ■ • 
tertiary lialido derivatives. The tertiary lulidu comp . 
Ihi.s review roveaU the fact that isomeric change ..e 





oMANic cumtiaitt. HH 7 

V tb* of _ " ' . 

^uiitt Ittilnm Vr Umi hiUd9«Uigr oh«tt. 
c of ityilliloo <eoiiftfn AUbiHty on the plyoarboa c^d^x 

* .■ •; E. ‘H* 


Tj .swAX- n. Psylloetearyl Alcohol aa a ConstitctsQt 
I KiiW. Sc.NOwiK fJn/sioi, i'htin., hH)7, 53. 365-^-^9. 

^ Abstr,, 1893 , i. 617 ; 1901 , i, : 59 s \\y i iuMi^iv of improved 
-,Lbet!urmiiietliat jisyilosteArvl aicubol i" ]*i0'^i‘otin l>e«? 8 WMt Ws»a 
- i* The WAX of Ihmltts tfriY>!lrifi was ustsi in the pro*eut 
aCftono hoiiig ustnl as tlie oxtrat'Un^; ;\i:t‘nt, \\\ l3. H. 


pf, r.ylene Oxide, l-oris If^:NJiv(^^^vl/^, rfn'i, 1U07, 

145 ',,;_.l*)(j),— The at-tion of ma^rin'Ouni othyl bromiile 6n 

, , - nxiJo lias boon stmiital in orOi-r to asoio taiu whothcr it 
. .'!oa pnxluct by siiiiplo ahlin.oi a< in tlio f.iso of oliiylone 
Vn)., i, 719), (U- wlirlhoi- i-)inori^' initially ultuvs aa 

^ ' 'a.sliyb-thylene uxi^lo (ibis vu!., i. Si7l ami a^olimethyl' 

■ H,, , ■ -\ih‘ (ibis voK. i, TI Ik 'I'lio iU'lually obuinnl waa 

J!-;, . v,}oj.)ic.ji‘bitio!, ('ll.Mt-l'r'Oil, wluih was iiiuntilunl by 
i^lhf Mniiicarbaxom? (m. |>. ) nf tiio kclono, CUMei’i'“, 

-;i oxidation. Tbo Indiavioiu of jiropyloiio oxhlo la tli«« 
, ■ .; that of ethylene oxidt' ; llu' titiuu ot a sin^'lo methyl 

!; >t Mitlicicnt to bniio aljout tbo (u)-i!)ililY of imdorpiug 
.'aaniro xvbich exists in tlio diiiHlliybilo;! derivatives. Hitt 
{- '-I la'ivl that epivlilorobydriii on (’(iMibiiiin;^ with magnesium 

(■; a-'ande gives aM'liloin ' b^'droxv-/j oi liyljiropane, 

cuA’i-nriv/ci'i /Oil. w. A. l). 


B'.'oo Tidary Butylene Monochlorohydrin, 
OllTllMo-riIM.t'l. 

. > liiMiV rett‘1., I'JOT. H5, I'jK -I9lh.— /WojMiary 

,t V . :,-/i/un<//yAa'a {y-cUoro ^>r, u/n>/,vl} is j»roji?ired by the 

,a’ - i ' l.V|.ociiio[\ius acid to s.-dinn^! bUot byb-iio (iblaitiej by the 
, ;d.’oholio irotasli on balyTi >dido, CllMeKti ; it i8 a 
a - .. -miowliat visvous lii^uid, ^ dable in abonl 15 vols, of water 
i . ■ h 1 l-d4;i(6, mo!, lofnifti.iii lld-Oj (vale. Lhr08),^b. p. 

■* fad uuu. It is san'V sensitive to alkalis and alkali ear- 

' . • ;!:g ('on'.erUd into .v-dimelbyletbylene oxide, 

I . W. A. id. 


Crvstailine Iron Methoxidea. K.\un A. Hofmavn and GL’IiTIiek 
/-r,, 19n7, dO, ‘^l^\~-'i\l()0),'--JJinie{hv/»(/eiric/omatei 

n i I. •■nxrftrric ncetatet Me'CO.yFtdOMtOii’ obtained by dis- 
: ,1 Hire in formic or acetic acid, evaporating the solution, 
^ ■ -o . ?.g the residue with niethyl alcohol in an atmogpbere of 
I’’-* t' i tide; Ixilh form yellow, douhle-refracting crystalH, yidld 
I nal i-' yie in contact with allowing coppr spiral, and decompose 

3 J 2 
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grtidaally in coctatt with water and Immediately with hv j 
acsd, th« iolution aho wring the^ reaction* of a ferric salt. 

I he fortaatioti of compound* depends on the esteri- 
the Wmc ferric formed interraediutely (compare Hoi 
I|.><-htleri, AUtr., lliOo, i. 

The f McCU.j^Fe’UKt, is a led powder, widch , , 

liv tho i;\ .ipii aii Ml in a v.Krumu of an ethyl-alcohol it- . 
fonoux*- a<ut‘*to itfti r rapid oxid-ition in air. i s, 

SoEDO Salts of Glucinum and Zirconium. Skha^im . 
and K. Kt-iuinsM iJ. -Vu/ss. Vhy^. (Jhetu, So'\, 39. • ; 

Compare this vol,, i, — d'lie >aits ohtaincil by il-- 

organic .uids on ;.du(ii.uiJi {urbfjnate nu/stly coi lesjH-nd . - ^ 

formithe Tic y mo non-vohitilc, but mo.-t arc 

l^eiiiceno, -ouio in other c>i'j;aiiic ^olvcnt.s and in 
Uqnid >tabi lli'-y ore non-conductor.s <jf tdectricity. 1 1., 

are dc.'ciji-od. ftlic rnutin/vud ! .... 

ublailicd , lUa] jt/oyioti'th. ‘ 

also form.-s i'.>iiipo*ii,ils <d thcly[.L‘ and (iip>\ \ 

by hcutin:,' oj-!,.|t,i)io hutytatc iicctyl <.'liloraIc, i;.-. 

( I !^0(CJ I < t I j d 1 1 d , i' obtained as a \ i>eous liiptid - , , 

la , b. p. ojI , ,’^innl.iily, tb*- cijrujii,iinl <d^(hd'dl 
w UK iibniii (d as a cry'laHinc .'•iibstaLc'e, no p. lilT . o. [•, . 
nerinal -all-: of L'lnciiuiin wilb dibasic acids can b»‘ c-t . , ! . , 

readily I liie tolloa iMp an.' jIc.^ci ibed ; sncclnulf, ci^;'(Oa»;(o.'/, 
and Idnnara'c. 'llieoilt^ol pracinuni aia' veiy .-iniilar in . 
and Mduhiiiiy to the eorie'-[t.pndin:^ ziicamium ^al'-. /. 

} I i ro(vn'ii>‘, and siu.t'inate are d<--ii.' P-.. 

(pifi'li ivab ! I'V of oliu innm apeun in-isud un ; thus ll.- • , ■ -a a 

torinf'd Ipv tile niet ils of tlic fonrtli oron[) \vi‘b aee’vlo. i.- a; 
aniilcooiis in piopeitie> li> tlie corresponding gliieilora ■ • . 

wlierea.s tla- eoiiipound'. of the metals of the .second o a 

diiTerent. ./ 

Preparation of Double Lactates containing Antia. ct 
CUEMISi lit: I'.UililK Non 1IkVI>KN (AKHKN-L KSELLmHA! i !' a ! 

.\nlii!iniiv! sulphate, obtaiinsl bv tho action 
acid on uniiniohious .sulfdiiile, is introduced into a i. : - - 

of Kculintn l:u:tat'\ t let solution is ccinccntrated utikii • - -- 
Hulpluilt- has M p.uated, and the filtrate then cv.ip ■, '• 
uess. d'be Ito-t.ifii thus obtaijied i* •- 

double .'idt w biib dissolves in water svitluuit dcconip> -i* . ' * 

ca/cidon <ih( I iiiOntJ a soluble, ervstalline, ."Iil:!!’. .> '' r- 

salt, js obtiiined I'V pailially replacing sodium lactao ■■■ ' 
^ponding ndcium salt in the folcgoing double decoiiip*''; 

Preparation of K Diketostearic Acid. A.m - t ' 
SOBKL (D.U.-P. Istgejog- i^K /Jihtosttmric acid, 



OBaASMC CHEMISTRY. 8S<> 

^ obfc^bed hj oxidiainjr ^c-ketoftySroxystearjc Aciti with 

Ij ‘ and nwiMJ ACtds, wm from W 4 t<^r and obtAinrd in 

'j.strou8 l6aflets Bolable in warm ulcobol or l^nzene. With tho 
of 6|«fcriDgly soluble alkali and ammonium compounds^ 
it* vV are insoluble in water, Tiiis arid India vos ns a S-diketom% 
^. 4 , -jjf to this circain>tni«» yields derivatives of toehiiicnl import* 
^ ]*s dioxinif, m. }>, 113 -11 1 , and its pi/rro!^ derivativei 

cn — CH 

,’H ■ ' il ^ J'tri ail'd, 

(;, T. M. 

Xnn.'iiophanic Acid. If. ram J jkiuium \n.\ and Simps' I.inukN' 
^.4 rdt'7. dO, d.i7fi ■).)>;), ( ‘iiiiiji-ua' A h.st r,, _ 

[•> „ ■: o!lt;linrd trtia .\ :Uit!r'|di:Ulic arid MU'lliyl uod t'thy) 

; ;,t* Ik'VH fiutlu'r iusa .stiL'al I d. I'lie ai'iil, m, j>. L'ot) ' : /yc. 

' lit r 1 fjoui tl)(‘ iiiajnesiiini nir(lkixid(‘ " f ran>fonualiou 
* ' f .\:un liDpliinii’ acid methyl m' cilnd I'tlicr, is shown 

,s )rsai'('t<>{)lieiiuMccat'lioxyli<- acid, Irnini^ jnohalily the 

aniicwd .stnu-turi' : th.* )///;»/, /iraif///iv ^h*f{:<ioc of (lil.s, 

' ’ ^ ( Odld', M H tii L-( 'MciN'X Ihr J! Hr, nystallises in 

till wliiiiMiccdlc ni. p. lii;;. The arid I'aiujot he estoiiiied 
hy means nf aKadi'd and livdiii;;i>n iddmide. 'I'lie 
' ' mfthi/l o^ter, IV'*^*^* ■ hy liif aitinnof mothyl 

iedido Mil the silvrr -all, civstalhsrs in colmiideBB 
!asda-, a;, p. 1 -t 1 2 is liydiMl\M‘d iiy hdiliin.: alkali-', and when 
i'‘ ! ai' ii ii\dra/.iiie h vhatc in iiH-t In 1 alralhdir Mihitioii \ ieldsa 
•-i: ’ : ni. ji. 171 , .-olidift iii^t to a \'*'1 I‘mv sadrvj'atirr, in. p. 

•aaijilirnvDi'i <lr.i.'Mne. •hjl. Ih’. ui p, 'd'd I (/ec. c/V.), has 
.< . -in iii-ai 'ct ) M,-(',II ami is a 

• !: i h'l ni (he “ I ran -fcii'ihal |r m jandiiei ' fi''»m whit’ll it is 

jr;a.‘k hu’ ef Ufellnl rivici 1 1 >|p|irf i, .in im i h. i\ \ lat e ; wlieu lioatial 
». a n chhiride in ;:I,i('ial :H'(l ic acid at I L'h I aO'h it yieldsa 

e a- < * 1 r>ac(a at'hd wile icid aiii! it iiicihyl c.sler, 

^ i t'.nii ititiii j.rofhict-,'’ 111, p, idji.iiiad liy (ho action 
I iiii imthcMdc uii a lit lii'j h.i tiir acid iiii'lhyl iiml ethyl 

I • I "c! ivrly, are not i'leti! ical, a.s (li.M yie].| dilfercnt hroillides 
‘e e:;: I,’ '.vidt iivdi'opM'ii hiieiiidi' ill hi'!i/rii!‘ ojution, hroinvU, 

' H ■ ’ Ik, driivcd finni thcctlivJ ester, ers'.-talfi c- in Icnioii yellow 
Is- S'. -C.'' (d< ), and when haken \vii ]i ni"! Iiyl or ethyl 

■ ‘ iMiif*. nr water is |,ySroly,'.i <l, yitldi; the *■ I ransfornmlion 

■ H .ipy ) . 'Phi* hromolr^ ^ ^ j' *; I'*’' derived from the 

crysfallj.-i'S ill similar m-cilh s, iii. jc (decouip.), and 
yields (he “ (ran.-funna i ion jii'ndiic't/' n.* 

'•' of these siih>! jinee.s are disCti.'Sed ; it i.s conclmh'd 

■•ant hephanic acid i’tle-r.s have (lie .slructure 1, and nn(k*r 
‘ i- of nja;.,uie,sinin methoxidii aiar trail -for mud into derivative.^ 
’’ 11. in the tr.ansfonnafi<m <if the ethyl utlier, a methyl 

‘aeo ? (,*,] f,^j. f.:^ri)o,vylie ethyl group. Tlio liyilroxyl huh.sti- 
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^H-CH(COMo)-(X)tK 

ill. 


(VOUj 

I 


oojit. 


Wl^n boiled with li^tlrazinw sulphate am! sodium acetate i? 

solution, xaiithophanie acid e? 
Q|[/" Clf <*II ^ hjfb'nzone crystsiUisintj 


CO,Kt\ 


cn. 


necdlps, m. p. 11*3 — 1D5\ whicli 
to liavu the annexed constituh 
formed al-o by the action of 

ajtido on the etliyl etli(T. 

Tbe corre^ po n d i 1 1 hijd ra zmi ^ , f ’ n 1 i i „0^ X.,, d er i ved f r( > u i ' 
elhdr, crystalli'i s in needles, rn. p. 230^ When heated u: 
hydrochloric a* id or hydro;,o‘n iodide in acetic anhydi i 
alkali, 1116 . 0 * liydrazone-i yield the cry ’ 

yellowish ;rreui needhs, m. p, 331 — 333 (decoinp.), : a . 
aoiutions with slight hluo lluorcst ence. 

Glaucophanic Acid. III. Caiii. f.iriu'UMAXN and II. 
{Jitr,, 11)07. do. 3.V<t~3:.S8. C’oni[iiire Alistr., iDOh, i. 
preceding ai>T't ra<‘i Ohiucophanic acid methyl and re 
w’hich are fniTiicd as hy products in the preparation of >; e 
acid methyl and t tlivl rthors respectively, under;,n.i r»*a ’'; 
totho.seof tlic xaiit liophanic acid otliers, diHeriu^^ onlv i;: 
methyl and ethyl dhers yield identical magnesium 
“IranRfoim.ation pKiiltKls.” In tlie case of glaucopleinii 
other, thtrefnie, the .action of luagne.'ium incthoxido n.: 
complete siih^titution of the ethoxy- by met boxy groups, \v! 
the carboxylic ethoxy group of xanthofdianic acid eth\ 
IrtlhatiUited. 'the gliim'uphauic a<'id and xanthopluuiic l 
iDURt have a , nucIcMi.s in connnon, as the action of hvdi i 
and podium acetate on glaucophanic aci<} othvl oti:er ! 
foimation of the hydriw.one. m. p, 11*3- -lb5y obtained li 
phanicacid etlis! ether. 

The Jna<jiie.si\uu uieilioxide “ trau^fnrlnation produ ". 
ia formed from ghiucnj-hanio acid methyl ether in a <■ 
crystallises in yellrw needle^ m. p. 217 , and when heat< 1 ' 
anhydride and soilinm acf tato vields a /riacftaie, V. \^ y 
crystftllisefi in needles, in. p, liiV; and is hydrolysul ! ■ 
forination product ’ iiy <'old concentrated sulphu- 
prcapuce of a limited aiumuit of acetic anhydride, a y< 
OjjH.jjOj,Acj, ni. ]>. Idb ', is formed. The t 

crypt^lires in orange red needles, m. p. 245^3 and is st 
but IS roadily hydrolysed bv moist solveiite. A dihrt 

1 farmed by the action of bi ' in 
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.ingin white Modles, m. p. 217= (.l«'Dmp:)7bDV,rhVS*itea 
:uophenylhjdraziDe HI lading mothyl-ulroholic sointioa- fotBK ' 
phenylhyareizcite m a ileoomjKvitInu proihict G H O K " 
in m, 101^ 

• , dent, 0.1 with, the hi-oinoph..,,) II, 1,1. 

• laation piodm*t of xaiithojihuiir .u’itl nu^thvi other ^ 

' formula of glauoophani,. aoid oil,;, I o,iu ,■.• ,vl,ioh 'reit^W- 

'■ l»l"C(’n ( jjUiiJ (’,. (I'ouijuue o,' Ahsti’., 1897, {,V' 

fl. Y.' ; ’ 

. n Complex Salts of Titani.im Poroxi.le ABBtoa 

.au{A„i U. Aco..t. f.uu-i, lour, [ 1, la, .i, 

■ ; oomiwre tins vol„ i, 7 IS ; i,. 51,. Tho 
2Na,( V() J II O, 

: hy ml, ling oxooaa of hydi-o,;;..,' |„.,.„:;i.|„ ofrfi 

• ■,u,f,.nx„ «to..n,l p,-,ri|,ii:,tod f,o,u .vdiitiuii l,v tl.o midition ' 

, i.s a .Icuiso, daik n,:u,o,., .„„,|o 

valor ami ,s extrom,.|y liyg.o , o,,:,. p, os, moo of alcohol, 

. inmltorml for Miin,- iimt. m ;i ,i,.y at inosttluro^ but ih - 

or ,t dolap.o.soos, s'.volls, ,„„1 The * 

u Um: poUiHsinm ooiuji iutnl. lM< .( ' ( o 

ml.l.ng aloohnlio p,.I:,v-,„,„ -.du, i,m lllc’oholio 

. I.ydiogon oxalato vulul!, i, ,oi:! onino hvdrogon mroxide. 

- nit' .‘iotimiu doi ivii(iv{‘. ' ■. 

iusutUcioMt ainuunt uf h.uiiun to^oUuT with 

-ivf.ito, 1)11 sohitinn til s^iiiiinu tihiiitM.xaliUo ronUinintf 

- 111 (ho |ini|iniii,.„s 'riO., : ‘jl{ ,(\() ■ and 

• 'H hydro^'oii peroxi.l.*, v.wimK fratM i.wis ar,: laedpitut^d 

^ i-t apparently of nu,.Min.s „f G.^, and 

of tho titano oxalates is shuu n i,y tho ca«6 with 

- < be remstal!i,^o.l, alrntist iuh ha.,.. ,1, iVoni (heir solutiona 

rasHt.wo (0 hytlroly>is by (h. .'U li.mof Iieiit. That 
(■oiii[rlc‘.\ity IS lint In^di i.s ,s( cn fiom tlio fact that'' ' 
yuv .lorni,ipti,so,l, nnt niily by alkali,., |>„t even by an excosa 
‘ (nj!n[.u-o Ibi.v.MilKMin anti Stbutto, Abstr,, 

“ * " _ iilkaii pei ( it aiiu-nxalalcs, linwever, are DJOro 

: i'J-x, Hiiiee they are not cuuiphaoly pi ecipltato.l liy ammonia. 

of active oxy^^nai intn the infilurulo of tiUnium oxide 
< f^ivonniblo to tiu^ fonrialinii of cornjilex anlonfi, 

-'•lUot Mclikoff and Pissuijew.sk y (Ali.^tr, l«y8, n, 874) 
I'rr-paration of titanium pmoxi.!,., by Clusi^cn’s tfiethod, 

' at jji'.st contains an ammonium pertitanate, which 
- iVf ^ is probably inaccurate; it 

^ piesent initially a.^ a complex ahion, 

.. ‘dually decomposed l.y the alkuli. ^ 

■ ■litd acetate of titauium peroxide (Kaher, lliis vol., ii, 557) 

■ la T a mixture of peroxide and basic acetate of titaDiuiii 
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dit>*ide. The with 

of tlie eaUior (/<pe. ct^.). ^ 'j 

Velocity of the Decomposition of Malonic A 
Carbon Dioxide and Acetic Acid. Joskf Liniinfi' 
1007, 28, 1041-1U47).— Tli.; <k‘romi>o>iiiun of lualoj., 

(‘Albolt dioAjd*' iiii'l :u'o!ic’ arir] t.iko* j'l.tCM with nioasiir.ihl, 
giaritil ata tif ari‘i at 1 0r> , 1 iio vfchxity 

with tliu ajM af lid- i-fjuutiorj for u!.iiid.»lf-<‘u!ar laarn . 
j>:ati?>fiictoriI y iiriifoi ni l lir<<tidljont tli** rtjur.'i* of tl.fc «{■- 
Ti»e glaph f<(i jtd 'l by I'ioUsiij^f the* v»-luciiy rnti-taiits i]. ' , 
to 104 aL'iiia.sl 1 he ttiijjx-i atines i> a[j[.rn\im.'itelv ;i : 


Action of a Chloroacetoacetic Eaters on Sodicf-v ;; 
Esters. .1. < 'iiAvvst.NK S,.r. duu,., I'jOT, [iv\ T, 

Cotnpai'*: llaili-r arel Ihiitlit-, AK^r,, li.47). — /A/. 

aeifi/hurciii'itf^, < 't )_!/•( if't'NrCj ( AvO '< V Mr, j^iepaia-il h; ^ 
of ethyi u-cljh'i iar(-toacL‘tatv oil othyl .’'(nliorvaiioaot ta'..- 
frotiJ alroid'I ill cry.-tals, m. p. S.'i j (oui r.j, und h , . ■ 

inolfTuliir in fno/.ini,' act -tic acid. 

(iciiiiixi-li'ii'-f.jl-.vc'hmd, M()Mo“( ' 11(4'%' j-r I| y 
Itiiniltn ly piijcu od, u aO s in oi y.vlals, jn. j(. H',''."! — iii) a 
Mflhijl ttfi'/l a ji-tict t tjdiu dt ttulf ^ 

' (4> Mo-ClMA'Npt'lJAcCrJ.Kt, 
obtained by the intciadiuri >>i t-tiiyl n-thlia i'Uta-t vlact-ta’<- 
sodiocyannui I'i a! d. fiiinis cr\>taU, ni. p. Uand — \ T 

enter, ( 'd Mi.*( '1 1 Act ' 1 1 (( N p( '< )„ |'!t , piopaietl itorii ini^ : . 
ficetyl;Lcctat<- and i-ilivl > 0 <lii a-yarioat ftalf, l^as nt, p. >S .'i 
Since t hi '!• I rtiij lidiinds in alooljolio .''i.dntion ^'ivi* no n I . 
witli fta'i'ic chhii i(ir, it i.- po.vdh'e lliat tlu-y have an enuli. 


Convernion of Methyl Alcohol into Formaldehydtd I 
tion of Formalin. K, .1, Dui.tpn (,/. 

3©, fct) j '■ >n.s r Miidiit > tiiai the ta'din.irilv .i< 

of the eonvi rddii ,,f Hidhyl alc<dinl iiiO) t\>riiial<!dh\ai.- a ■ 
ordinary rin-thiMl df pn pnatidii art' t-.'-.-entially wtt,ne. A.> 
apparatus ha.^ I'cen (ieviM>d which yields satisfactoiv i- 
t^dinical [lUijidMS, 'Mid tii-xt -(nc,. leaction i- n • 

decouipo.sitiun «>f na-th\l alcolid, thus: AleMfl - - ( li ' ► i 
CAtttlysts ein|dcyetl wa it* Ire.-hly lediu ed cujppcrand as'ue ' - 
precj|)iuteii luWer o.\id' ,> of ^ an:uiiuul. The for inn 
elKcient catalyst, iiut nut inure than of thealcuij i - 

changed. .lundiluion, the fuiinahlehyile decomposes, f' - 
monoxide and hvdru^cu, wiiieh locetlicr Avith carl.s n ? 
generally found in t lie caseous [uoducts. Tlio prcsciae >* • 
Mic.b as acetone nuikc.s no uin’eronce in the decoui] ' » 
alcohol. 
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tht* Effect TWnpwatuwon li»e Pr^ 

f^rmaldebydd Solutions. J, W. de Waal {Pharm, W^tyikd^ 

, * -; 4 . 1‘207— '1213).— 'At Ibe onbnury tmprAturs when ex|)osed 
: forfflAldehyde solutions aro not oxidised to formie iieidt even 
,,jV e of treees of femV oMurido. of uotipeniture promote^ 
^ , V. sometfliat, aUiiougii ilio eflVet {>! oduoi d by a teinpemtiira 
yrd liiii; 400 lioiirs i> oiJy A. J. W. 

g^p. Pe-^ia of Ketoiif's by aid of Dibroaiopontano. d rt.u^a von 
i.'J '■ ■ I'b'Tt ‘40, d:*!.'! diMS. t\.itij>aii' i*(‘5'kiii ami Freer, 
53. *-01* ; IVekin ao l K ippiii;,', r7w'(/,, 67, 320),— 

ft,:;, ethyl riiiti ■■o.iiiiiu it'aot in warm 

; . , to fnj'iii t'ei> A'M;// i <f;v 

, , t'O. Kt'( ',H ’I >Me, h. I'. 211 Jlo (dwouip,), or 
p,-. ;.i I! miiJ,, i> a ruloiulr's a j'iticini; aromatic 

;-;r, -i,:. . h forms a m p. I M\ luid a p ii\l niphtnyl- 

lii. 1401 and is ]i\diolysrd hy ;i<jih'iiiis .ahaihidir alkali, 

• '’eliexiuiccarlaixylio arid and har/mis' and Ikiuveaults 
--.'.'iu'xaiivl ketoiai uliirh has {(n-nis a reddish* 

j- : [/’(,; if-, n-Z/j//' 'Vo :c//n, iji. ji, ]j| . Tho M ('<iijd comjtound is 

rddlj M'llirtt l-d ,, 

; .1 i V difliclllf ly \’tilatl!f with >t«:ili),and ivililint he dislillod 

: . .aijpndn^» into ihv d\b ( 'i i.Mr [ rl| ’< Ole. the foi'tUJl* 

-^hiih i.s eoniph'ted hy Imilinj/ witii alkali, d’lie diketoue, 

; , u\>t.iKiv, s in pdi.'h tiinp' halh-l', and l'^)Mli^ a M'lniotrhizont^ 

11 •’ ‘v, m. j>. , Y )ii(rniJ<r . II lU. p. S8'k 

><* , aral an oxime whirh irM> a ppa I't-nl ly a mixtiiiu 
: 1 dt r(vati\'(‘s, <<i' whii li I'lio Ims hi ,.]! i^(llated atid hms 

; ‘ * (\ 8. 

I’Hiialion of Carbohydrates and Glucosides by Precipitation 
i::h Mr-taDic Salts, (k .MniMMii: (,/. r/mrm. rhun., 20, 

t. Tilt- tiH-ljual of pi erijatal me « ai hiih\ ill ali-s ainl jL'lueosjdes 

m.vf ri the Irad acetate, s under diniTriiL conditions i.s diseiiKsod, 

• >1 is dia\cn to various c;ui-e' wliidi lend lo ('oiiijilieale Iho 

•■si.:d ri«ei| itation. it is -hown that eoiipec acetate luay h« 
•* o i 0 . jdu'c (,}' ],;.ui acct ilc for I'leeiiiitatiii;; ;,diieosi(k>>, the only 
'• '■ 'Hi;; that tlm prcripitates .'iie most remlily formed in hot 

1V:m linual [.recipitatiun may l>e acroiujiii-lied hy working 
■ * ' ■ h iicntral, and tlnallv in aintiioniacai .‘'ohiti'ins, 

^ ' li' im-tiiffd do(‘.s not yitdd L'n< d la-siilts witli many carho* 

* ics'ially lactose and malto.'-e, as they rtdtU'O the copper 
' h ; i v he einjiloyed for isolating itiusitol provided iho liquid is 
t' 'nn-.-c; amiijcnia, J, J, S. 

Action of Cold Aqueous Sodium Hydroxide on Cellulose, 
\jr.vvj;i; (AVr, 1 [jD 7, 40, 3H7h 3883). — Wieiiolhaus and 
^ ^ cs. :. ^ 186) havo shown that natural and mert'c*rise<l 

^ one aiiotlier in rheinieal properties. T)ie anthor 

ilio effect of the variation in strength of the sodium 





- - 


concefkimim ; tiie ooneliuttoik l» 4ra«m cbei 
'■ ^Mt |ilace. The compound* of eodtum bjdroxide And i 
' isomplctely decomposed by water^ and a product remains 
pp more soditim li^'dro^ido than tho original cellalose. S; 
^hdoso were found to differ with respect to the amoui ' 
liydroxide which they take up ; the “degree of mercerisii^ 
m>m 1 to 3' „ and may be estimated by the Behott. 
method. 

Chemistry and Physiological Action of the Hu! . 

^E. A- ]htf{KKTH>iN, JaMKH C. IkVISE, Uod MlLI>lirj) ; 
{Si& Chim ./., 2, IjS — IH ij),— -Tlio natural humic 

- from peat differ greatly in composition, and aho from ' 

' form prepared IVom sucrose. The acids tlicmselvcs and i!,- 
ialu serve as oigMuic food for I^enicilliuui, both a.s regard., 
nitrogen. 


Further Observations on the Behaviour of Alkyl 
'*to Nitrogen towards Boiling Hydnodic Acid, i; 
SCHMiKOT {Maudhfi., 1!)07, 28, Itibl) --lOhH. Comp:irc < ■- 
' Goldscinnicdt and 1 l'inig>rdiinid, Ah.str., IIMH, il, Ud).- 
fubi-tanccs corituiniiig an alkyl grouj) attached to nitii?^ 
found when bailed uilh hydriodic acid to yield the aik\i 
greater or h'ss co't* dc[)( ndiog on tlic structuro of th. ; 
negative rfsulls liavo biicn obtained pieviously wdth i ; 
pounds, including tetr.iTnethylaminoniiim iodide, ])on/.vld 
and coiiHK)Mnds s\i( ij as betaine, sarcosine, and iin-i . 
phenone, containing t ho grouping CO’CdJ'NMo, which a. 
idino serie.s y it Ids inetliyl iodidt; with special ease, 1 
toward.s boiling hydriodic aciil of a number of com pout, b 
group N'Alkyl attachiMl to a tertiary aliphatic' cu 
been invt'stiL'att d, as su('h siili.stances reseinblo aronniti 


certain ta«ipects. 

^ - When Imiled w itli liydiiodic acid, h. p. 127^, for six 1, 
%f<Jr a further six hour.s with liytlriodie acid, D I'lb lh>‘ 
yic!<l tlm percentage.s cptotetl of the A"-aIkyl gi 
if-iodido : 1:2:1; 1 tt'tramrthyltrinn'thylcncimine, 5'4 
1-cthyldri met iiylciK'i mine, i b V, ; methyldincetom ii': 
':fliljethylpropy hliacetonealkamino, '20'r)' ,, ; jS-diineih} ! ^ 

‘ A^'Pentone, 11... On thy other liaml, a-methylamiii'i 
in which the methylamino-groiip is attached t 
ISUrbonutom, doc.s not yield methyl iodide. Since il; 
JAtUt be less reat'tivo tlian tho ethvl group, the hii;h 
■m methyljiropyldiacctonoalkamine cannot be ascib i 
of propyl iodide. 

WbiUt the average slalnlity of the methyl giouj ' 
ArylajiniDe is greater than the stability of the moti ; ' 
arylMBine, the average stability of the iftethyls of 
Ammonium iodide ia mueh smaller, and the velocity of 
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■ :V=;r,t:;:::i:;:;;:;';:f f«: 

;;aohromium Salts. Pa, ,. Pn:,.Kru (:u„l ,„„,rtA»«i 

■ .V, Meh.v, ami Puai.e] (ft,,, ];i,i; !jq '-wru!!!.* 

: of tl>0.lu.tl,jk.mHlia.,„Me,.l,„„„i,.„; ,., n,,. l.avo 'beet 

-,.'M ,„t tlmauisle water a.I,., i„ ,1,1, ,„et,fl oomplexof 

•lit are loplai'ial l,y i)j{^ ui„l,.r.iloa i,, tli,. iliolliylena. 
'ft m JM).‘ ’ \V,.,„or,„„l (iubser,: 

[Knjvi;r(<\,n^)]i:,. , 

U*. ^^rnn^jly desniheil us a iii(.n.u.|Mo >aU, (Ahsir., 1905 
' ''.a kniliant rrystallim., i,,l |,„w,W; will, ,otas,si.,m 

(Kn/'i(()JlYI!,l,,[(V(.'<('.\) I ,n|| (> • ~ 

’v''i Tf "ao^liii'i'iil jiofillnH wliicli arai 

■ 

, . obtained as an uranj^n* n-d nreeinitato 

t,,,„',„/A ^ 

iM-S.urri '"•oinobi'^.ftiuo-bromide,'* 

y' t free from 

'' '' 'm-rntiatiVlI ‘^O'stallino precipitate 

‘■ ■a.w, .*'>‘|r<jbroi,iic netd converts the salt 
**./ mcdiamui^cfiro/Hmiu hi'omidp. , 

LJ':»X’r(0.,H,,),]l!r,, 

' ".line into "theT'’ T'^ salt is oon- 

■■‘fid at the '‘y'froxybjsaquo bromille and slowly by 
. ronceatratJ^’^''^ femperature into the brotnobis^uo^ 
oncentrated «,ueous solution of the salt yields with 



nm 


abstracts of CBJj^OAVFAFEKB. 

$iMA BotjuwioSi of 

T1i» if «wirert€d wbeo heAled aJ^oe at 100— 120 
wporat^dwitb bydrobromtc'acid on a water-bath, into t; 
form of cii^lil^ontodielhyUi^edvminichromium bromhU, \ f 
TUin Rulffttancff U als^) obtained, by «va[K)rattng a hol : 
broinobij-iifiao iaotnide with u dro]» uf hydrobromic acid 
lialb in the form of a viulet fKJwder. The anhydrous ki:* 
by small quantities of water into a 7/tono/i>/J,.ite : ohtaii 
crystalline, violet j»ovvder. The ioiiU forms v 

the dithlouatt fortij> brilliant bluish-violet needles;* 
obtained] a.-- a violet {siwder. 


Complex Derivatives of Optically Active / 
diamine. iMiiisiAi rr urei . StiKoroir [Jr, 

;itf>l — ^ lGr>i. — The jrieut ineioii-o in o| jtir.il jn tivity . .. 
addition of trert tin salts to ^,t^ions optiriill y-a( t i\ »* r o. • 
tainint' livdnixy otoiips, h,is I-jm-ii a'Ci ihed l»y W aid* n ^ 
the forniatifJh of rM’lie romph-.v*'-, d he intlueiire of in.,' ; 
rotation has bri ii invt -t !;;at* d h\' tie* aiithoi’S wsih 
deriv!iti\ f*s of / j rojiyh io diamine, tin* eyclir natui *- 
derivalive.s of dl prupvh ncdiafiiine having' ,ilrea*iv l»a o 
by W ernt r. 

TPropylrm diamine, obl<uin <l ijy lie* n- ilutioij of > 
dtartaru: aid, lia> h. p. I L’ 1 I>, n .s-;.'!,’), [a 

Jlauitmnn gives Ij/ ‘ bl 1^0 and [n JO 'Jb 

V i'> ntitir, Jii/'lrorliUjnl*"^ (' lh(N II .) ,‘Jl|t ‘i. 

I 1 ‘ObTo, and i a ji, TOl i in ;H|U'‘otis sidut itn. y 1 
Tie* platinum (■ouipoinaU htmliod u'rj-.- prepaiad h\ 
of pbitinnm f/.odiehhno propyh-m-diamine, jl'ti’iii ^ 
solution at Ibir mill the ealiulatrd amonnl, of ti,- . 
bases {/ |n'(jp\ li-iiedi.urine, amiiinijia, i thy lei.t 'li lunr.r, 
diamine); tlio jesnliing sidatioii- wtie eonena r.'i- d 
Jjoumi-s pi >a ipilaled i.y tiie additinli ot aleoh*>l or a ua . 
and aleolioL 

Tlie rv^tijnin >'{. /[TiTn/jt'l, (where I'll iNll -rli'!- 
bart[a|,-; : 1b ;;; foryj Ib'bl ami I>i I’lf'.'aS. [>o;v’ ' ' 
tlu> and niiiri* i-.iM'S. Ab'iUALioio] 


llu. I. I ! . jl'l,, i;a. ; .. 

1 --Ml J - 

\)f l illl. 

Ti.e roja/iy»i.'fa'. / . Tt! “!('!, iia- la ’:, 
Df l‘ll;t:». 

Tbo ce»i; ona./, / : Tt!.^' k'h, l.as in , 
' 1 Ir I - 

1 11747. 


7 JTo; 


The / [ P I I'n , rl„, obtained fjoiu l\ 1’*:' 

onediamine, has |a^ . + Tb jh for /- 17 hS an*) l)^ I ' ' 
The IMPn |( 1 has | u H -t lid 

I)f 10253. 

It will be observeii that, although /-propylrnediamii 
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:,«t,ce 4 thenumkr of propjicnmiiamine molecule* in tiie 
:.. . ecu!, of the platinum derivatives is clearlj’ men by a com- 

! tin? Oi^tcular rutditious of tlit‘!to couijH>unJs. .\ 
no a^-Dialkylhydroxylamines. I, u Methyl-ft-ethyl- 
v.am.ne II. ji Methy a uthylhytiroxylamine. U^S 
' U,'^; n'w f^' -'!•* ■-■’'! 1'-^ been shoWS 

. .\t.,tr K J.S, ,. 1,-1; tint, when the .se.liuu, >alt of hydra ■ 
,. (carWtliovyhydn.vuuu- ,u-i,|) is treited with methyl ' 
; methyl eth.r, ( l•.tro•M^tlMe, is |,r,„hu.e,i tesethir 

,me l,v e,arl,etlmxvl,y,^^ (Ihvd.exymethvhumhane 

s;. e,y,ir,.. ylatmne. | he e„rn-|H,„.l,ne ethvi derivatives were 
■xyurothaue methyl etluu is I.eated will, elhvl hsiido 

' ’ * ti ji 

I (’(» r.fNK(*(iMe, Ij. p, 

oil wlitfh h;is ;l piTiiliar, rathor 
. ''^'‘^'‘‘5 •’^roMo livsiiorlilorio 

.i.voi!.-a in:o U NUKi-uMo, 


r" 


■‘■‘•litiiii oilio\i,i,. 

jiiuilnci'd as a uiKun It-s 
uu', li I lii.-a f< ‘in hi mini 

'■d ill' o u uifiJt ,1 ■ :i rf/'ii 


'■i . wiiinh is a i-tiloii, alkali in 
'.d lUit I'utiufn mK,'!' nitl:|?(' 

a;mrox.i. at)t| tiio n 


li iiuti, iiatiily solnhlo in 
; \ ii<‘ hi/<ir i<U, m. p, 
. p. 1 1 1 - 1 7.V (tlocomp,), 


y.yl iodide leoets w,'i, hyd, ,syu,e,ha„e ethyl etlmr 

M ' 1' "’di IdT , which on 

Ids /leeYiy.mo,, 


'Oiitli liirni-}in,< 

f'’, 111. p. !70— 1 
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J reparation of Acylfitod Aminonlkyl E.stors. .1. lijRD^. 

Imu.;, ,;:!1y Tliin paton 


■ft >lllp. ), 

” - ’ a .dKDEn 

, "•"''■'‘■'d '• ptUont 

li'.i rK;' ,‘r'‘ " '‘'''."'e ""t V'-uertil formula 

I ■|o::‘ ‘ It' i" ‘ '' ' '‘' Jl (trohl's and 

l‘ "‘'■'“d aiylulkyl ei„U|.s. 'flies, 

•i.o u.H'liij aiit Ip) 1 i‘(i*' aiiti liypijo(i<- prnpcrt in.s, 
'^-^^■i^<nrihtlkthiihtrh{a<A, Mi'.M-f’l! -('MnKfOII, an oif, 
-p-i..-,, wa.s .a.iauind !»y Itth.iin^v . iilm'otliaiot livlolliylcarbinol 

in 2.>'.a!('o},„|it‘ 

^-ahrxte, 

uuu . was prnparntl i;^- tlm at limi of valoiyl diloWde and 
‘'.^'Iroxidif flit tho pioco'iiii:: ciflnpouitd. 

M/Mn-rir/CMoPlrOH, h. p 
- ootninod fjvin i liloropl.fttyMiniethyloaibinol and 
■ tivattJiont witli k-n/oyl diloride at 150®, yielded 
^ ioiiaup/ntHp'J i >nf.th>iJcnrh‘niijl h( ,u>y.Uc^ ^ 


G. T. M. 





of disagreeable odour and piquant taste, and dissor. 

3 ^ with development of bent, probably forming a hydrate. 

4 ^ Aminoethyl elber, NJJ/CjH/OKt, boils at 73 ^ hightj ib ^ 
and bigber than ethyUmine, whiUt £ ethux-. » 
only 02^ higher than ethyl butyl ether arul 7b' 

Itormal primary butyUiniue, so that the iiitluence on vola- j| 
components, and “C!l,/OKt, is loss mark- '-ii-gjii 

‘^are se[ia»ated by the system -h'll.rCiJ^- than when W. ..t m 
together. 

^ The fall in boiling jHiint duo to the conversion of n^ 

5e*;^|nityl alcohol int ) the i-(jrreHpoiiding ethyl ether is 'Z'< u-,,- 

^^^aaulting from the cluinge ef o liydro-xybutylauune into i- 
^•is 63^ Similarly, tin- increar-e in boiling [mint due to tl, r 

« pftheNH, grou[i into n^uinal butane is 74 ^ whilst tl.j' ’ to 54 
^ iatlt>duction of the saim* giuu[t in the S-jmsition in : ^ 

^"^' •Icohol is lib , TiiOM- ditl'eivrices are probably due to r. ,1’, ^^*4^ 
'^y^ljetwoon the ^('il,*Uli ami ^b'll.* 3 iM., groups being >;.v. rUM 
that bet wee: 1 the g r ( 1 1 1 ps -( ’ 1 1 ./ < ’ Kt ami -C i 1 o* N I f 
g The inciL'iise of hthlitig [t onl resulliiig from the run tsf vj| 
' normal pmailins into the cone>[>w ruling ]uimary alroL . >, -jpoi 

than that iltie to iheir cunvei-ium into the corresjioi j 
aininfes, ju'ohably biraU'C llio alo-hols are assotiate'i. > . .-.'u, sa 

increase in boiling [luinL on [passing from ukaduiU to tlu* < ju -p^tsi 
glycols is greater than tliat olp.'erved in changing fiii::. •.■»; g| 
*310 the corios]Jon(ling diamine^. 

The Iraiisloruiation of an aiiiitio into the eorrcs[pomluu’ ib^iJ 
'itruecompunied by a ri^e of ))oiling [-oint almost jis great .1- ’ ; r ■ 

V on J^aissiiig from lla.’ hydrocai bun to the conespondir.it ; I, id 
- greater than that due to the conversion of the alcohut : ■ 

‘ ^ponding aiiiiiHJ air-phub :is the following exam[ple shows : 1 li o H 

- flo^' Ml • !l I’l'b-J 

- ■» ■'■ 'I'his diiTereaci- is [probably due, in part, to ^ 

case of tile Ilvdroxy coni] uiimls, and, in pait, t* 
“"’^'between the “('ll ,’Nll , and groujps. ^ 

The iiicrrase in boding point resulting irom the ^ 

C'^nple alcohol to the glycol or from the monoamine t ' ‘ , 

TmiWI than that due to the conversion of tho liypli-' ^ 
alcohol or monoamine resjjectivcly, and a- ‘ 
the iucreast.es due to the two ehanges, hydrtpcai • dfdd 
glycol, is greater than tliat exhibited in the < ‘ 

,jl£bl£bge 8 , hydrocaibun munoamiue — ^ diamine, it n 

the mutual lu-tiou betwetoj two “CHg'OH gi-ou|p> “’“'^*3 
, tliAtl between two -LTlgNll.^ groups. This also expian.' ' 

& filter difference in volatility is shown between 
ID mhos of diamines than between 

of Di.\^ologou 3 buries of glycols. The differences vi^?aavtd » ^ 






;,NithM tkrt (41^» ) dne to the re^>kn^nle^lt of- 
i BOlw iiMBOl bj -HH,. rh« foruier fo»io «ft„r,|. a farther'^ 
n .ttual influence exei tal by t\w. gioupitijfs HUI »\ 

-i'Hv'.'if. Ij‘ 

DiAt.>MCjneamme. Muunz Kuhn ]< 

>-<>«•« -'hown i.revio.u-ly tiut’tl,,, .clwo • „ 

. methyl lodule on diucetone alwilml l,..i<ls to the formatt&f 
,1^*, ,.l,ylpentn.,e-;SS-.hoI (Kranko au,l Kohn, I-JUsTlll 

. ].!}. Jy action of uuigii.Huinuu- 1,3] 

' tiid now to lead m the samo luanacr to tlio fonimtion , 

- diuiethjl[>entano-&.o], mi])’ a small amt>'int of the tiiaceton 
-1 *■ aucom|)0.siiiou imo anuuonia and mesityl oxido. ^ 

d V , : , ■ ,io <iim€ih^ljfe>UuH€-o ol, M 1. •( ' .M f •( ’ 1 1 •( ' M . n IT 

i . a molale oil 1,. i.aa’ a sligh * 

. ,0 „J..ar ami al.^M .a cuh,.,. ,|,„.xk1o , a,, idly „„ ex,meure tot 
m. lo ,a,bn.,-;,We ((,ll.,0.\).ai dM-|, n-ys,alli>...s ii acwl.V'- 

Vi i r. “i- I' -1:1 (dmjuii,.). Xhri 

, 0 ,.,,, . . , ., :l,yl mdl.le /.■ai,mK,-yi,),|,„.,.,l,yl,a.,Ha,K. ii»l l«da 

am of a 6a.'t« ^\hu‘h yields an ( ’ ]{ ()\ UA„nr^ 

f;'- '-I'X;. I-, n. 

r.t: (■jh.t,x_s. a 

. ,b.-, . .-- .:.ii b..ni.lo on (J aimm, /to .liuielliyliaMUaiiu d-ul, crysUP^-’ 

m tt f,j!v ItatieLs, in. p. 1 1,^—1 1 1 \ 

^sno^a-n Bromide as a Means of Testin.- tlie Stabilit«' 

'fl?' a.,,, 

tyi- --.lo revKJUs in vest kmi ions rVlvstr lOon fr"-" 

-''11 1' I- - ih'CbN^xrh'orN Vi'n’r^ ''‘’1"','"'“ T * 

.aJ."' , ■ ibill !w; '^'l-'oi’vl' ^‘0 1 ih. i.yl donot.-s tl,o iuorei.t 

■“■ ■ ' ll a ,7 "-hmli t ieMi',i,i[,Jl'" iscliuiiiiak'd. 'i'ortiary’t'. 

hr I " -M'./l -N + l.i'X or (II) SliX-ON w- 

■'a'k*- . obtail^ 

* “"' l^™'*“'''eetoiiitrilo, lias lu. p. 178“ 

-e 1M.MU, m. p, 1,2^ (decomp.), forms feddl-V 

' torn, ' hroiiiidc react energetically 

C'xV-iN.\le-(JUpCN, b 

'iMnethvu"'^- .liromido; the latter reacts with the 

'•.-o-/n\/<^c“lcrA“\r!‘i'.° ‘t- 1“'“ 

) j dNMejl>r. ’.vhich r^dily convei’ted into 


mriucra or oaxpoi^PAPiiui, 



tfe mctiDg. 

Pi^thyUmjDOftcetonitrilo and cyanogen bromide re?\c‘ 
diatbylcyariMtiiiJe, broinoacet/^nltrile, c^aKO^My^imi/iv. 
CK'NKt'Cil^'CX, b. p. 150 0 min., and tihylaminwttHoH 
hnmidtf Kthyl diethylglycino aii,i 

bromidt* yield dlethylcvanuoiide, «.-tliyl bromoact^Uie, an<l ■ 
q^HHoglyciiiiy CX'N Kt*Cl{^’(.!U.,Kt, b. |). 13U ‘. 

jDipropijbiininottc^Aoiidrih, N 'U./t 'N, b. p. S'j 

i« obtaiin;d frum di( rupyliiujiu*; bv K iiOi;verj;igel':> in»?r 
3^04, i, Oh)); iIm* rntthioduU sintt-rs at 130 and lu^ 
j (decomp,). It with (yano^^i,u l^romide at lt><) , 

dtpropylt’yanamiil*\ biuinoat^^t aatrilf, and 20—125;, of 
aminoacetouitriU , (’N'N 10 ’O'n„'0'N, li. j>. 155- ]5b 12 


iru 






EUiyl di}no}Pf!‘jlyri,i'^^ N10'‘,O'n obiaitjt'd fi< , 

amine and i-tliyl biomo iretat**. linsb. p. 2iU (ilixonip.) uf i , 
and react> svii)» vyanogju bioiniilt* to form probablv . 
acetate, (li['ro|ivlr\ ananuilo, ai d »:tliyl propvlcvaiio^dv. , 
i^yltitninoiU'tiinuti'ilt'y N(( ,0 'N, b. p. 1*5 > 

retpiires luEitii)^" for tiiiriy hosir.s witii cyaiiopaj ■■ 
plOiliu;(s liave imt brf-n ibOiniU-ly i'o|a(i,‘J. a hihid.}iA>,l ‘ 
nitriU, J 1 )p( 'li Mo-t;N, !i. p. I(j] — foijy 10 uuil, > 
an\yl(irujnouiln(r, N (O' 1 1 ,, ) .*< ‘H Mi O ’X, b. p. I JO J i,.;- 

leas f.ivouiEibly with ry,njM 0 ,.ri bujujide. 


Converniun of OSuiinu into '/ Alanine. Ibin. K, i*. 
Kakl Ka.skk ( 1 *.?< ’7, 40, 37 1 7 3724).— Tlie conv* i 

into d alatiino i.s oirka teil by triating tlio bydroc'hloj ; i. ; 
nieiijyl ('.sti'i- with aci'tyl clilonilu and phusphorus pi*ht,i<-; ^ • .i-. 

wheteby [\\\^ Injdi'iH hlvi'id^ ot in^Aftijl I c/z/oro a-i/aifaap' ’- 
157’ (docoiiip.), i> oliiaiiirii { l-’i>her ;ind Jacobs, tliis V'd, • 

by liydroly-L^i with 2o ' , hydi iiciiloric acid at lOO'’ 
cUb^ridc of / /2-cliloro a ;oiiino[;ro[hoiiio at'id ; tlie free act i. : j> , i 
litbimn or lUiuiioniuiii liydro.xiili , is I'cdnccd (o (/:il,ai : " . • s 
amalgam in faintly acid solution, ll i.s hit,dily proba-'.-- ■..>* t •* 
jeaclion^ are optically normal, and tlencfore the kiiowo . av > 
of /-Rerine (I; ilttotmincs that {)f d-alanine (ll)anJ a!-' : b 

acid (ill) ubiaiutsl from the laltei' liy the action of nili’ i- ^ 

OOJl coil r.:!l 

if,N-C If il.N-C-II ffi> Cil 

t’ll.O)!! Cll^ ' ii 

I * II. i:; 


Tho following constants are given. In a<]ucuus subr 
chloT^t of an mi uvjN'oi’ionic (U'id^ 

cii,ci-cii(Nn.,.uci)-ayi, 

hrw [a]S +0‘7'\ and the nad itself, fa];; - la-JCr’. r .2 ' ' • 

pv/HiWitc acid, m. p. Iti') pleeump.)/is reduced to r-alc. .♦ ■ ** 
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; 1 ms m. p. 134 ” (decomp. ). 0 ^^ 

Aminotrimetbylacetic [^ Amino ™ dimethylpropiomol Afl^ 

.1 ns and Aumm ^ohmiiit 1^107 03 lAr. jJSSS 

IV.. : -.t.e twelve ,«.s.l,le o„.mov.len.. mdds 

H • r i Abstr., lyoi i, iHi,). ,v Hfih is JoJrib&l 

,f;r . ,a dimeU,jdpro,.io„io...U .i;'(.|„.;i H- IlUisoandf 

Hbh.,. A MI.. 1901, 1 , s.li, ,s olitam,.,! in n t;:i— 70', yj,.|d byf 
. !ro.vy|,.v:. „■ :u;d M SW a,„l ,|u-m ;.l lOO' will, m.ueoM 

r V ' 1 I, H'' l>.'.lro.x_vi>iveli,. ft, 1,1 „jtl, 

• '■,"“'1 ainorpli.ms |,Ii,k|i1|,„„s in ,1 lellu.v ftppftratud, 

nsU.;, V- ;n pnstns. ,|j. p, .m _ 

JJ , . .\ll,-('ll,.('.\u,,.t.,),,ir, ,.bUined 

; .1 . . :| by tbo aclKin of ftl.'o!i„|i,. ftniinonin, sftiunit.il at 0’ on 

: ,0 ... _ . .Knot bvIpn.pK.nu.aoia at tl,.. „„Ii,o,,y ..'j,,. 

... . O, upt-illisM in lliin n,.,.H,.s, j, pp,i„| 7 ,ia 

V ..p- o o donvmtiv^n V"' oaMalli.. in , ,00.11,., m. 

!' ■ Hio mtUojfaUd |un„. h-ihochh,riU a.s a wliite.. 

rtides^ XXI. Derivativoa of Tyrosine and ot 

(AVi.. rj07, sjo, :j70[— 3717,.: 

^ o' * ' vl*/ tV’ ’ aniji- 

, ; ^ tvioMiie havo Ikcu .•xaiiiiiio.l in ant iriputioti of th« " 

-uniplex ilvnvat.vi.s of tyr.i.inn olKain.,]. among otber^ 

^ ' r I Ilf .^iik (ilnoim A a-Jhomc^ 

( MM l:-i'i)-NlI.,']fx.O.N||.c|||(.||,,M, .Olipco ,j I 
j ‘r,M„l,u,„„, by th. int.aaoiionuf ';;lyoyl7 tyrosiilo and" 

■•.tU bM?', ' " m"''‘ 

',1 . .solution [ap + 50 - 6 ®.'* 

■; ■ ‘tb -I'., arnnKn,,,,!,, hy.|,„.xi,l„ ft,,- ,„„j im|f 

•VfJ M il \f ' ti/ro.vne, 

, '' l l an, I .Jai kon.s at ps.r, p, 

‘■Av,,,,, / ' ''”1 , [a],,' + 11 1*' ill a.pieous ftolution.”' 

Ui * iM . 11 , ^ a-broiMowoiiexoylfligly^'ylglyeyl . 

' .xci, ■ ^ ™ lur-dried aubstanco softens at 

’ ’ ' ' ' Sr 


Poiyi 

lutam 
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ABSTBACT8 OF OUlQGJkL PAFEBS. 

100°, »nd hw m. p- 

100^1 gmduftHy dAilLenA, to ». p. 220 

iri^lffesfi-Uyronnet obUlocd from tba precedii;- 

and 25% ftrntnoniuin Iiydroxide at 25*^, ia a colourl^s;*, 
juUUitcft, w)ii.;h Ugiif-s to det'oinpo-se at 160'% aod hus [a 
M»{rition, It ha.s a bitter ta^-te and an acid react ; 
to Millotrs and the biuia-t tost-', arnl forms an Kiuor|ibr.Mi- 
pkrat*!, atjd pkrtjlonnte, aiid ;i dark iihm copj>tt‘ mU. ( 
oi this jitidc uinl of the trij)e|>tide i- • 

of heit)^' jrj rrijiitftied fiuin aqiiecMis >ohitM>ri by amnioiiie 
Ijtdiaviour whioli titoIN that fif the alhumo-^fs and a)-.- • 
oi)!aiti» d l.y bi'clier ainl Ahdm halvU-n (thin vul , : 
jiartial hydioiyr!.' <*f silk IbHoin, 

({Ititaiiia; luad is eontaiiad in imUiy jiioteins, ijut tl.,; 
j)oly[H'|>tidos li.ts hiUiiMlo V)et*n retarded ny the dilli<-u!iv 
eryhlaltirio dei ivat ivas ol tlie jubl. \ ur>/l-i\-(jlutaitti ' 
{'JIMo/i’Hy(‘ll( NH ,rr()-NH*(’lj^(_'Ojl)*CJb -( li 

m, J). 2-5- (di-rnu;|t, Cil'l’,), ohtaitn/d by tllO UClIon of ’ja 
hydroxide on rfa iaoinra'<<»>ii*>xo\ 1 acid, >< 

water in Iona iieedh s, lias | a 4 111 5" in -V liy drool i[<^r 
precipilatt'd from a solution in liilnte sn]|dMii ie aeid l>v pi; 
Apid, ami forms easily soluble m^inuu ati«l Inirlum saU". < 
hand, the stVm- salt is, h['arinoly suluble iit 'vvator ; in > 
property, l:ian\' dei isatives uf ^dutainie and aLso (d a'i*o 
be separated fioiu otla-i- jsdypoptido'. 

die,' A-a-hniuii>\'^o!i^j:ri>i!''\ ijluliiiiiiC aee/, in. p, lo-- j 
nvpiired in the pi t c. 'din,!; propniai !r,ii, i-j ],r(*p:tn <l io , 
ncid and d «i l•romof>■ohe.\o\ 1 ehloi'ido in ('old alkaiino b ■ 
Tri>j( v'O' ■' '/( 

-NIM'II -ro-M! 

in pi ep na-d hy hratin^^ laetlivl lri^!\ eyl;rlyeintj fur : ‘a 
t:0 — lun with ii,>'?liyi ah-oli'iiii' aniinonui satta-at.-i 
erystalli.o'.^ in sleieler needle,-., sinteis and (I,U’ken> 
iioUilinn in the dilnie ,u id yield-, tiie nitrate and the 
pictute forms or.ni^c red lealh-ts, and lias in. je ‘je- 
^lelliyl pentaL'lvrvlolyrino eoiiverti d (tnlv partialiv i:.‘ 
by hijuitl aiiimoni.i at tie- ordu,aiy le-inperature, or hy n: ' 
alrolmlie ammonia at iiiii". 

The molceiilar weiylit'. of ^dycyl-f-tyix'sine, di.-l; , 
glyry l^'lveine, h-uey hi;olyeylo|yi-ihe, /-alanyldiglyey % 
gly'fine, ami pdyi'v! -/ valine anhydride, deteriniticd in .. . 
by tie' ervoeopir method, are ap[a ' '\iiaat(dy normal. 

The aeylatien (.f tyrosine Iv.ids, as a rule, to the fei ; 
dorivative.s ; formic ,u i !, Inorevto', ^ ields /b/'z/ov/ i fv 
OllM' |lpt'llyfH(( n,,HyNll-(;!l(hli •' 
which has m. p, 171 17 I - ideeoujp, eurr.) in the ei.i.; . 

[aJiS^ +b-l'Li' in alooh-lic ojluliun, 

Preparation of Alkyl Dialkylmalonainates 
Fabrik Arr Aktifn (\ohm, K. SniEtuNo) (D.lb-p. ' 
diAlkyliualoimmates art* employed in tlie pro 
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^k- Bj. pt W 1* P”>^^oed by lakylaUng ethyl 

in two $ti^ by the r©|mted action of ethyl iodide in 
\ v 'odiuw ethozide. 

jipi'Of>yhiaimtvui(f, N wliito needles, 

jirojmred l>y the aciiuti nf .'•viilunu atoms) and propyl 
■' lO’.ds.) on ctiiy] unlonaiuate in alooholio sointioti. 

"j',v ..-.v I sulphates may al'U la* emi'l ’yrd iti juodui in^ the alkyl 


uamales. 


ti. T, M. 




;onon of Alkali Cyauitlos. Oii\i Scmutii- (1>.U.-1\ 
r. on pare this vol , i, -tly p.i'>inLf niiiM^um over a 

; inagiu'rium, cai'liOJi, :i:ul an alkali f.u’hoiiatf. an amount of- 
IS ohtaiue'l e^juivalcut to ‘lir tjumtity <if tlio ma^'iu'sium 
Jh howevor, tlk' o.irimnatr i" ropl.uwl hv tlio aik ill iiiuUl 
■■.c urns po.*>i!)k‘ tti I'l'iLVoi t a tmu-li !ari;ci' pro[K)fii!m of 
. ' J into i‘Valii>li'. 

oM^ y N, y\^ s.. 

Ml' N.. + i>‘ o\n*>s) f 'jr oMo .. ‘yNarN, 

. - .'iilo of iiia^uiosiuiJi will hriiitr a liout t)i'> t laiisformatiori of 
i.'r- tif ><i(limu into soiinun Tlio imi^tu'siuiii haij 

t ; O' a s peri lie aotioii on tin* al!S)ipi ioti oi' iiitro;^on, and the 
1; ,•{ .‘‘.•diiun ryanido ocriit ' far iiiiur r.i|':dly and romplulely 
.lOM’iifo of tliis nu'tal. (k d'. M. 


(jiutauuno IMv.vsr Si,'iii i 7 j:.i!ul ('m. (k'lo.i ( Au/o/av Vr^'sJ^<’/fS■Sl<U.^ 
I, ’.ffi .d:; Mlik ruiiipaio {iik \o!,. 1 , 111; l-'rrMi prrpanitiona 

' ^ i'.iv.a.a fr"iii (1) siii^ai- hri-t and i'l and d) matiooids j'.avo 
, r '' k ,ainl + 'J tV n'>pri li\ r!y. At Id , it di-^salvos in ‘jr)*7 
. : V. .O ; ! lii‘ I op^if'l' dot'i Vat i VO, < oi < 'M 1 t > A . ) ran In* obtained 
:; « .1 /!!'ha (.1 a'stals li\' tiratili;: a hnlMli"ii ol L'lutallii llO witdl 

■ , « r .V ■ Till d'i'i i vat i Vo, l ‘ dtt ' 1 1 t N oolaiimd liy 

v: hi V j)ja-oi[iitati'd radtrjium hyilt n\id<' to a lic;itri] .solution of 

[ .'-'a; ri" ,;OiI no ]onL,'‘'r dis-'idvod. .-'rp irat ^‘S in tino pri^nisj wlien 
t ' i uatri', tiio un[>ouiid i' r-hoviy li wli ol\ m'<I. 

*<a.t,Os:t:a> (1 mol.) forms a eompuiii i tai'taric arid (1 mol.) 

► ■ t. ‘•piVtiv" in niiher lai'^'C, tian-jMn.Uif riy .^lals. N. II. J. M. 

[ Cii ran: Cyanainicle. II, (Jj;oho liamin.. \Vk 1 ’’k,\i:nkki., nnd 
A AV7i7/'<Wka//., 13, dll, a liliJ, tkjm[»!iro thU 

a V l lio iiitlurnro f.voilrd liy ^'al’io^Is >t)hsta»ic<‘s on the 
'f '• •' liiirogon by calcium carbide lias bu'ui ftirtlior tiludied. 

a. f With ji,'! 1 1 101111111, maLinr-iam, ,'uid strontium clilorideH 
'a,, view t.lia,t, for mutals in tim .same [icriodic group the 
' J t!io rtMction i- greater tln^ lower the atomic weight of 
■' '■-'i.. hii-. i>;],iUon.s}ii|i liolds for 10 .admixture. The formation 
; !'■ I'.rii- on the other iiand. with the atomic weight of iho 
’■ pi, tniity jH always .•inall. Metallic caleiutn, magnesium 

- ajiprecialdy aecxderato tlie absorption of nitrogen 

teae; with tl,e carbide. Tim view tlmt the nitrogen itb«urption 
'*^S'y auv i(j calcium produced from the carbide is not i>uppot'ted 





^’Tlie iotkii 

1 with the fanbih't;of the «d<]^ nbiteDce ftnd th. 

the c&rhhle in the flux. For each flux, however, tber. 
reaction constant. Detmnination of the rehr . 
'ttjtrogen ahs^orption in nitrogen at tUfferent pressures sh^' 
ij projH>rtional to tiic pressure of the gas. Whetii' • 
'■|hior|^tion, or chemical reaction is the determining f;i. 

' ' of the reaction 1ms not yet been ascertained. > : 


u ^ 

’Jtil 




^. Compounds of Bthylcarbylamine with Cobalton- 
asd Ferric Chl';rides. Kakl A. Mufmann and ti; s 
■(Ber.f iy07, 40, -iT-VJ ^^>I^)^are this vol., i, 410 ; K ; 

604). — tluillemarib in another way (lhi“^ vol., i, I5u0), h.i 
the authors’ cajiLlu-ion tii at metallic cyiinidcs are of tiit- 

CohalloH/t rhloriU t}iylrarh;tlam inf‘, ( 'oh'i..,‘JKtNC, u ■ 
‘m conHtituents in muLiiyl-iilcoiedic sol m ion, forms lm- 
■tho chlurijic i.> precipitated <(niiph‘tely hy silver n:’; 
^hlofitle b<8€lliylairfiylaiinue, Kir ( ‘1 ,, 2 Kt N siiuihirh' 
ethereal solution, form.s .stout, vellow prisms. /' 
truphtnylofihylnitioie, NO, crystallises in -ji- 

plates, ferric oxyrhlnride tetrii etJij/lcitrbybdnine, 1- * ^ 
obtained from fcirons eliloride and ethy)e;irbylamine iiL . 
yellow plates, ftrnc (.u-i^rJiloritle i>€nt(i-et/nfcnrbylamin^. 

(vdJCl‘,,r>KtNtC 

Jg obtained in golden ^ elltiw crystals from a C '; uw . 
Bolution of ferrous i hluridc and clhylcarbylamine (o mo! 

, All these roiiipoiimls are decoinpo-cd hy alkalis, l>ur f. 

’ tinned exhibits its gieattu* 'lability in giving a precijuia*- 
nitrate only in the j>re.‘-'enc(‘ of dilute nitric acid, ai.l 
Pru-S.sian blue only in the' presence of bvulrochloric acid. 


rrrrBa 
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aft 


Cobalt Dioximinea. II. I.ko T.scmxuKFF (/-' •, 
v 349f> -UrifU. C[im[iare Ab'lr., lllUi), i, 8 14). -'Since ; • 
^-derivatives, wliidi Ci>ntain all the components of tb'- ( 
;y:^e8 in tbe icui ionisible form, are of es[iecial int- ;• 
t^doscriU^s two general rea-tious for f>reparing compound^ 
f" The' compounds |(’oNH ..Cllb,!!,,] and [ColT,!! Nli ' 
uN-t)[l)-(’(:N-()ii)'l;*-),* ulitaincd by I'l.- 
.^duflethylglviexiine with derivatives of tho pciUc 
and j t 'ooNH^Xt in the [ire.seiice - : 

. ^ acetate have ahead v been described, 

found tliat i be pi c.seiice of an e.xecsS of ari l i 
tha success of this reaction in order to provent ti. 
dj^vative of the diammine series, thus: [CoNlI ^2' 
[CbSNH^D^iljjX. 

Brotnopentammino hromide reacts with dimetir^ - ;- 
[COXll3BrD,H,,] + 2NHd:i : 


L()o5KH5Br]llr^ + -21)11., 
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xoic acid r 

following 
[C0NH3CIJ 
, [C'PyCII 
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[CoPyKif^Hj], [Co t^oinoliue CID^HA (Co Acridme Cl I » 
Tho folio wj’ng derivatives of metliyictbylglyoxime h.u*. 
pfired : [CoNUsNOJ),!!,] and [CoPySCNDJI.]. The foil 
alive of loetliylaiyoxiMio has been j-rei>ared : [CoOlNH^h H 


Action of Nitrous Oxygen Compounds with Or. 
and magnesium Compounds. Iwa.v J. 1 'kw.\I) ^ 

ijhttm. So<’.y 39, ‘'17 ~07^h Cuiupire Ah>tr., llHiu 
vol,, i, I’Jl;. *i Is*- gjonf) -N!() in !iitiites ht-’-ji.. 

rine alkyU ‘«iitiiluly 1u iin- , *(’!<) gioup in ahlt-liyih-v, , - 
mtrosyl chtori'If' ;irMl /ii.c oliivl lorut thus: ni\('l ,./ < 
ZnKt'O'NKt, - < )il*N Kt , flora analogy tn ()!( ’('1 „ wh:- . 
OU*CK> ,. ') he iliel liylliydinxylaiiiinn tlnis pi 

with tin- jtroilni'r ohtjiiiifd hy thf action of zine eliivi 
An ah-i r-,ict (if fho rc‘t of this paper )uis 
(this vol,, i, h7I). 


Spirocyclanes. Hkkmana Kficnr I'JOT. 40. 

Cotnpaii' liaeMO', Ah ti., I '.oil, i, l;;j, fm- noincTn-lttin , 
tncllivlenc f.Molr., i>'Jh, i, ('ih'.t; is in loality »[iiroyri?HO( 
<■11^ 

>o 


('ll 


'"('ll 

ilila'oiaidi* 




for tile nidih*. nlitaii. cd I'rnin i^s 

('ll 

i <'<V ll)*f'll,‘(’iI./('<' !1. 






identic. il uith the acid pivpai-d from ethyl oliuac.c: 
diliroiiiide. and Hum c-t lio\idc in alcoholic 'iohuion. 

Tlie rcLiUon het’acrn | ctif aia yt luitnl tc-t i ahro)iioh\ H ■ 

find nii-thyl iii.ilr.natc iii hojlinc nniyl-alcoholir- solntiiuia • : 
to the fitiiuation <if v|,ii M/.^y^o/f'-drCfCjd.Oio/fo* oenV, 


f’H-codi, 

m. p. ‘Jlu. which i- ^ta!llc to pota>-iam pennan.* ic.s 
hydi’('hn laic acid cd Imi aiid fuo d pola->inm liyduy;’ 

IViitacryt In itol tc! rahi oniohA di iri, hcn7a.-T!c, and ai n- ■ 
reflet eui tiic wnU'i- l alii to givm'in very liad yiid.i, a 
/i»/drocn, Hi,.;, m p, 1!'' , and a pal(‘ yditiw, liuAi‘C'’ ^ ' 

m.p. ItU . I'h- formula ^ Hi ■ j } ;>< ’<! ■ ' I* ; • 

to either of ilu <• oih-nnu'es, b«'Can-c tladr properties n ■ ; 


those (if V *^->(’.11 , i.i i 

... > (Hll^'^ "4 '11/ " ' 

is prepared from tla('rcm>. a xylyh*rm ilihroaiide, and ; ' ■ 
oxide at Ih’lci , civstallio s in colourless, refractive : 
Ntaldc to ai ids m aikah.-. 


^ U4<I />' 'h 

is obUineel by tho lulditiun of an alcoholic polntiou of h sra 



- 

; • 

lySf 


omNlO CHKMISTRV. 9^7 

^^Ijlene and dikefoKydnndeiur diasolred In ilhvi 

It cr7$lM!i$«s m yellow needles, deoomposee by warmiuc 
deTelops a violet ro our with eonceutmt<Hl sulphuric acid; 
hot alMhiJic sohition change, to a yellow m. n. 

..cioi,.). Tho_,/,o.n»« has ,, o,;... .J 

" J';V, /’c,;, ms, C'.J,,U„N,. 


. form>! p:ilo yolluw i 

<<i Milphurii* at'itl, a:nl ,io,*s ii,>: sh,, 


Mtuv rolouv with 
iiiv tiMuloncy to 
('. 8 . 


P:.p^ 


Mtion of Butyltoluono and Rutylxylene 
. MLl.rUUr FI 1! Am! l\-Kxf:KiK\lluv (|)|J P {SV^tO) J 
’ . yK-n., .jM|.]„y.dintl,.> lutiih.ial musk m 

t u>nr.t,yl I>y pi^MU- Kuh.nyimm -as 

' :<nd ;il,it,niiniiu .-lilfriM,* lo whioh 

yl rhl.yd. iiy 

- Ji 111 iih u»*i . f,M> liruuiiJ.- nr hyilro^fou ijtomide 
'.‘MiplayiMyto smrf (]„. ivurlmn. and /e/Y. J.iif yltoluene 
■ snniiy ,n:,n,mr, Th.- aluininiinn chlorido may 

. hy otluT roml-n.ni:: .,,.(1 .. th. ,h!oridos of 

nnc. oruvii; (h, oTir^pn..!,,.;, hrumuh-s i.my also ho 

C. T. H. 


R.- 

‘iitn. 


hi-t 

!>n< 

i» ; 


a .h 


ifii , 


»n.s with AmorphouH Phonplioni.*. in. Action of 
cs Phosphorus and Hydi-ochloric Acid, I) MO on 

vne liiKnCH \Vi,w, (/;,,,, IS,,- ;ji;ns_-:i(ii 2 

;-p'nt p,._.n lical,.,| will, n-.l pln-pi.,,, s. and hy.I.vH-hloric 

■ • <'',n|s.n,|,in.s nsi, aLsvs I Pr, !„„ ,,, 'ppp^KiOo 

■• ■.rsnimis o| ;,m|,,„. ;,,, I r!,!,,| s,,|,,|,,„. f,„ „„„p J,, 

, ' nilMil. s/.i ,,,i i iii,., i,,j, j, ,,, iin, 

'1 ■ uti In.c. 

1 i ,p lilsi oijipiil,, !i/,,.|i,i ,|,, I,,,. ,-|,l,ii-,,,,,ii]j||,. when 

ipplssss aml hy.l,-K.|,l„n.-,„.sl. I M- 1 ;i. aMsinpcratimM 
j' -|V\' "'n'" I'u-.loil, :,,,,1 S/.ohiyski 

'll Jiiiin' (!(■ (ui uilrosolmn^one, 

• t / 1 *''’'"''‘‘1 i’lUM-fmulialely in 

‘ ^ .I <1 I,y p]i,,.,j,j,r,,.i,, 1 iy drucli lofic fV'id 

■ lim u>!l ktiou'u vh.h.( purph, (.^oration with 

. i ' ' } '-iJ"''’ I'oloiMtion ill aeotone, 
y/;/"' J-'iv' nn i-.lm athui in a.jueous. but 

■yy Juuwn iM ai.i.foni, .Mihitim^ /i-chloroauilino 

panilnJe |,as |,s;; ,,7J.V; licihtfin u,h 1 KurhaK.fi, 



^ Iliited for 

30% sodium bjdroxide ^lotion, or an ^uivftlent amom 
■ hydroxide or carbonate, fumiiihea a mercury 

iblable in aqueouA alkali hydroxide and preoipitate^l 
toluaiil»ou»» yellow maKs on addition of dilute acids, incluiL 
Held* The hydrochloride of this product is obtained in :v 
ferm in colourle.^ii ntMjdles, m. p. 145 — 158^, by prci ij 
ainntoniw'al solution with Itydroc-hloric (icid. The couijk ,■ 
mercury and o nitrotolutuje in tluj pnijyrtiou of one atoiu . ; 
^ip two molecules of tho latter. 

; > A sparingly so i able ilimtrcury derivative is obtained Ij . 
the boiling with mcreui ie oxido until a product insolut . 

* chloric aci<i is obtained. 1'he new coni|»ound contain- 
^ toloeDO residue combined with two atomic ])rv)portii.ii- 

sparingly sohiblo pah* vt-llow cliloride is decom|S'- ; 
^aqueous .sodium liydroxidc, tho free dimercury derivative 
?j[|i dilute acetic acid, and rcprecipitfited by alkali as a : • 
crystalline, yellow mass, whirh explodes on heating, and u ! . • 
"Warme^l docoin|)Oses above 2 'JO witliout molting. It a! 
dilute nitric or suljihuric acid, but is insoluble in ammeh] t 




rcfej 

’ rtf' 


■m 

'i;4|g 


Salts and Bstera of BenzeneHulphonitroanilide. 
(Her., !U07, 40, 5528 - o5db). Jh-nz ncsuljdio-o-nitioi! 
lj[02—105‘5'\ forms palo yclhiw or almo-t coloiirle.s,-, mici i ; 
and dissolves in alcohol or benzene witli a yellow 
" awmo/UMm .salt is ydlou ; tlic /^odimn salt orange, in. js 
liquid: when freshly maih* and cooled to -70 it I - 
The Haino yelhjw .salt is formed on the addition (*f s -diuiii ■ ■ 
cooled ethereal solution of the o-nitruaiiilide ; it becon:- ' < . 
rubbed with a glass-rod, but is oblainetl in silky, gli ' 
noetlles wlien .-lowly crystallised, or in the orange mo i: 
cryKtallUed quick ly. 

The ihiiiliuni salt is likewise orange when prep;in*d wai ’ 
when made at lower tempo rain res ; it iiiclts to a ul 1; 
which iH'comes orange again when it solidities, 

Tho lithiumf fHiUi.bsiriin, riibidtnitit and j/«rcurv 
in OTO, the yellow, form only ; the silver goiliura doui !- 
yellow. 

SenzeftOfulphon t ef ^ ^ o • n i / ;•( *« h r7 1 ’c/e , ( H y »SO. , ■ N M e ’ < i 1 * 
^vC^urlesK crysUls. ni. |>, IKl 117, and gives . 

ttbi^ 

'■ Bonienesulpho-m iiitroanilido forms colourless ci . i. 
iSfi— 137"* (Ivoilmaun, Abstr,, 18S3, 807, describe- 
etyi^ls, m. p. 131 — 132 ). The salt is : 

ftud poU.ssium salts, wliich ret.iin thi.s c >! 
and Ihbw DO tendency to form the red modi heat ion. 
me^iyl'nk'nUroanilide is colourless, m. p. 82 — 83'. '’ ■ * 
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;:.to thd iUSA ^fitlttHlerivatiYo, H 'SO •T'Jn.n 

. , ,;-Jir,«,«jlli.i.g I. 

-lulions m a<‘©tQj)e, • E A ^ 


Act- 

B'suir^ 

aai- 

jfc-; - ' 

'.t\lr :. 


■n of Phosphorus Oxychloride on 1 Naphthylani,; 

.-..i -u |, ,.,r,c n.;,,l, .n.,.,.| K,„|.,. ( Al,„,, ,s;n, j, 5^ 

, ,, MiipbonK .Old uf an 11111, a- ,iiii,_v,li „1,. „l,„ h lliay turui^ 
i.uim Tiiey w,‘n-. uiul.Io to oliinin th,- itseP 

.1 .plnda f„n,iiui.,ii was ahvays :ua.„ii.,„.,i..,l l,v s„|,,li„„S 

I...S has ii„w l,.,.i, ..n,. ., .1, liowa.v,.!, liv 111.* .,..,1^01 

, hil fsultam, C,i,n ,<^ 


So, 

t ' 

Nir 


I'btairii'i 
Ji. p. 1 < 


- 17 > 


fromS 


•■ iiil* 




' its I •, 

'■ ^ ;l) : 

'4l.v.y 

nu'n., 

M'iiaijii, ■ 


.r;;dVS:r:, 

1 Is',"' ’ '"'i’'"'”' "Wis 

r 1 , ■ f.ii iml (o tiu* lilt I'lmen atom 

' ■■■ - ,v.-l OW .salts .,f si , .all .,„„a,s, ^iv,. 1 

■ ■M SS with |,„ta,ss„ii„ ,li,,|,r,„n „,. and f,. ,.l,|7 ,j,|u 

-I wiUi iiKiai.is ,u.„l IS ..„i,v,., l, ,||i,,„ a r.,!, , .'vstalliiui’Mib-i 

.:LX77,/n,‘r‘’ir';r^ ^ w. 

, '''7 v, " .v,vv,,,,;x;;:, tr\ 

i,.,,,i,a,,,,a^, T1„.’2 :,,Sv. 

. UlUl;, sl.V-M^i^.l jiM-m:, , this crMllIKHUul can ;iIgQ- 
* 'v ton iiltmtloii nf 1 N-J,;,|.],0,iss,,ii,,,„ .1, i r 1 v . , 

■■.■v,;t :'t’;t,:'r ..I, 

‘ I ' ^ « ,.s'<'<*ni sil \cjj()w niM'dlis 

' 0 1|. Ilia, s, dial,, is l„.i|,,i wilh a, alia a„|.y ,|i.i,|,y J . sde,,... 

"" ' m"c'xx ' ' I'l'oduaa.l, whi,,), farms rhombic crys- '' 

■■ i- 'alt. WlK.n a M.hiliou of this com- ' 

7 i, ,;!:; 74 ;: 'hvi*-;-.! d,ion,ic,ac/,w:,' 

■ • j‘ of chloi 11,(1 an isa,i,i,,|itlia.sii)t:iiii. The bronio- 
■ h M , I.S a white, cry.stiilliiie siihstaiico. The niiro- 

■ ■'"I’r," l.j^ri'^'^^flhnvcrystal.s. 2 : 1 /Imft™-! ,- 8 -ieo- 

liui, k 7 ’ ■ ! ‘'O'tals; if this compound i» 

I'rlducJr ' “ " the “ normal 

f fuming nitric acid on cither naphthasultsm or iso- ‘ 



(.10 , ABSTiuera Of cmlWAt mpirs. 

n»phth««iltaio, 1 : i^mUrmafhhabn^^m^ odd i- 

wbidi does not melt but explodes at about 30Cf. 1 :3 X 

diamino 5-j*ti}phonic acid forms black needles, and »loc 
when 

Thiocyanates and <>oThiocyaitates [Tbiocarbimi i 
EHphenylcarbamyl Thiocyanate. Tkk.m H. 

I>KS V (Aifif'-i*- 'A, 38, 4 ijb le 1 ^ iicuan .t:- 

Ircrited with ntjiiii'.iiium or j uuaiky! 

U jTodijf’i ti, :i!t h<>ni.'}i it -uini-tiinos uri'lor^'oes i-e;a-r:i, . 
the (‘0iiK>-jK>tidiiiL' Mill.; u'riinii'l". In the ra>e of th- 
how'ovrr, til'- [ii>. <■{ iho i.MCli-.n h ive aiw;vys ; 

Ihi^xarrhmi 1*-. Ir ii i-ti AV ht-m found that dijilu-nv hvir ^ 
rraotrt .■^uiiwU hlv wi'h |(ot:ivdiU!i tluocyMimio witli : 
di[*hf‘riylo;ir!>;un} I t liioryaij.'itr, ;i[;d it i> (■..n-idon'd pi..’., 
caih!tTn\l cliioiid. > fvruoihfd hy iMx-.n (Tnins . 07, : 

00^ ,sr>rl, l.'i'.':; ; hrlU, 85, w.dil.l yi.-ld thio.-y,.’: 
with thioi-y?Oi itf iin-h-r -ni! ihh> cciidiuoi;-, 

N l*h 0*S^ X, ni, p, 

prisuiatu- rrv*l:il.', is nor :iii«HUi'd iiy hot rciu'OUtr.k? ■ d : 
hcid, und dors riot leurt. with iiiiniooii.i or iiiiilinc ' 
I*, \\ ill'll ioTih’d \\ it h t hoihr n/.oir ;\<id, (nh r, 

is cv<»lv(‘d and fh'i /iiij <' (r^‘Urn(i(*>, 

Mlli/.-t'S-s-n )-Ni‘li . 

tin p. i-'j’, i-> produred. \rhich i rystaliisns in 

III. p. 177hi' al-o frii'iiii'd in this lo.vrti n : 
from iihoihol in prisioatir crystaU. Tin* tlnuoyanati* .i . 
fthv ti'iidfio'v I'l iiinh't;io riMriMiino nii iit tho ordin.i! ■. 
bn'r wln-ti hi;i!.d at !j<! a I liiof a rhiinido i pi- : 

taiartswith ainin'Oini to hn ni di phony It liiooiurot . 

Actloti of Sulphuric Acid on Phenol. di i.n > (). !• 
Uhi7, dO. dhji do 17). Krhiilc (/;■/.. iMid. 2. d;;io t . 

notion of ( .'ti, r' t ratia] iiljili ii ia and on phenol r n. 

tempo I' at uro Si ad > to tin' 1 1 innat ion of t ( o oriliO', t < 'irU a , 
of tlio p;.ia , - dpil.anc a. id. \shi!u af Itn)— I pi tin- i . 
foriUfd. l.ati i’ aicln'l- ( ISn.adirud and f.at-.rhil.'^a . 
d, 77, I’O'I, [hi> doniin, InT'!, i, I'lSS) isaw 

ivopahito t!i-> tvss. ^'dpSa. ail' acids (’oniph'ody liy Ki-ku • ■ 
prasj'iit anil. or h.i-' toniid that tho i o iMiliU'l'id' s n. = . 
reailily hv inoaiiv of t!io 'oaiiuni oi' ina.i^ncsiuin sal'-. '• • 
of tiu! m|iu‘on> 0)1 jt i(.n of ihi' iia 'intl' uitun salt s,{nl!-(’ !! 
O'Kulphoii.n.o cvy>! dhsos otii, ami the para acid may • 
the mother liipnir ’ly coiivor -ion hy nunans <)f inaono': i 
the niofHiiim;:ia‘>iMin .sdt, (i)ll-(\ wine- 
further ov'aporation. ’1 ho niatuiniagiio.sium o stih'i.' ’ 
only with iircat diiii.'tiit v, " hil-t tho diinauMiCMum -al'. 

Is only sparingly sohii.lo; tlic magnesium salt.s of tic i = 
(he converse solubilities. 



OIMUlilC OaSMlSTHY. 1)1 \ 


s '^*17 •'SuJphonic *d4 w not eon- 

into Ui# pw»*i 3 om«rido 00 prolon^l boilini' with wator, und 
^ \ twrtiallj transforaed on prolonijod (roAtmont with con* 
milpburic acid at iho ordinary tt'mfH'Ukturc. Tlio two 
■ form an equilibriuni on tlio ttMn|H>rat«re and 

. of t!io oi llio aoid ruourcd by low 

and dilution of trio snlj^liurio ;ii i<l, h is jriobaldo that 
’. 1 a) 1 iO^ (iitM)rtli(i-:U'id is in.; tno.^fonih d nMiijih-tt'ly, Tho 

^ .Ikaline earth, ieui, and .'inn s:i]r> of tho [>nro o- and 



;,' a.'ids, and I'f [do'ijol-'J ; .} diodidjonio aoid, aro d*'M'nbLHt ’ 
v.'tiou >oIiH [on aider n liiio a 1 of (ho o- and ;ovti][.honio aciJa 
2 : rdisitljdionie a< id, \\ ijiidi i' foi mod n addyiii juvstmCO 
of Miljdnu’ir arid, ei Mlains -mail aiiiouni< of an acidj 
j henol'.'/osuljdionie .n nl (Sriliiimuh i'^'u n , K'^h'd, 5» 


1’/. i;.’> ha'- f>eon isilatfd 111 (ho fotm of its r,.ro/ 0 'j 

- : . io and 7nofi(Hiviijt!r'!in(’n, lOllt ’ II />( > 'Mir.'^Il.dh wdts, 

:t:o d.-eriUni, d'lu-'O (hr. o si,'!' ^.avo a \ !o!ot rolonUiou with 
^ i'ele. 


M.'!. s- " :ss(‘jjt<d, ” ^^)lil'll is >!a‘t d ! > lu* a id!' . a.|Uoous >;olntion 
5 h<; - ■ s!i]|)h‘>jue sudd, found li> tu- ;i solntnin of {lii> ynsul|)i>oiiio 

t.-f) A:, i an aiiiminl of tiio oj? !i.i .o'id ofjii:;! t . aV)ou; t') ,. of til© 


Action of y.-Nitrobonzyl Chlorido on /■ Aminophenol. 

"'t iiAKl'MN'atid t '. ria.liiii ('/'fo'///, I ! ' >7. 37, i I, 2 lO ^250, 

i -la.ou*’ A! "tr., ll'od. i, A' :iho:i dv s'.Ood 1 / 0 , V 0(7.), tllB con- 

a of .0 or y.'aiii!nr'[»hoii.d v.o}! Kioyvl old, lido y i.d.ls mnno* or 
n o; doi’i e.it i \'os in wiijoh t ijo h, (,/.■, i ^.osuij!^ nnoi. In' ro},'ard©d 

o i!!.;u i duo, tlv wilh tla’ aiiiino-iiili 00 , n, |;v the iiiteractioii of 
•:, .0 0 ■).,»; d(l nioLiiitidr/ nil rohcino I ih'oriili' ! 2 iiioU.j in iileohoUc 
vv;?. .o, i! 1 in j.rosonoo of '[.dium .(O' (.ito, I. ■■dm. inn and Mayer 
V' o.r , ;s;o;, I, i;i,s) ohi lim-il a r , mpound !■. ahii li tlo'y aserihed 
' •.! no N(i -t'J !,■(’{{,•< )■<'!{,' Ml -(11, t 1 1, 'NO,; from the 

i.s.Jts, If mii'l \>» lo Id till! sidoi ji mioii oceiiiN in the 
.0 i !.*u in tin.i livili'owl :jr.':ip •■!’ ti,.' a:u;no[ilionol. 

: o/; .7 p wd. ( ) 1 i * I 1 1 y M 1 - 1 d 1 ur 1 1 y M h, nbtiiined 

' d'.oi.imion r)f y, nji { iil.[-ii/vi oldo.id" a: •! y .nniiinphonol io 
m ' da'icitj, rr\s!ail:>os fo'iri watiT in s;'|;-y, yellow, hydrated 

.M‘5 ' ■ da- ; frnni aloolnd in vothov, iiiioa.-oous^ livdiated ( h H^O) 
'■ ■" ?■ .s7 , and from anlivdinm - hei /.mo or eldorolorifi in 

^ i’ i ■cvst.ds m. |.. i I t I Id TJm h,j l,-ijrMnrM, 

N .llrl. 

■' V ‘ |i ^^/(i^((oyr/(^'w^^/, () 1 1 *f ’ ( 1 . • \( t d I ,•( '^. H y al.so 

‘ A,, rf-.-i.-rioji between y nit I'ol.eii/.yl oliloride and jHtmino- 

' i ^ ^ o , lioi, .sop:^ riles from ;i|o-,!in| in red. aoienlar cryMlals, 

" r i'o. The l,iii{rur!>lnn^h\ , f J , ‘ | It ■]. nn p, 204^, is 

^^7' M- :o;y..ed by water. 

N0a(yiy()[fyNll-(t,Hy(O,l>)n 

r j’ifoi i.y the interactifiri of //-nitrobfnzyl cliluride and y-aiuin^- 




.^npfijtA b^ the artinn of benzojt chloride on ;> mtrohcn^ v 
pii^fiOl in benzene solution, crystallifies from alcohol in yAl 

;^p. 208-^210^. 

^Nitrok-nzyl'/^ami DO phenol gives a violet coloration 
chloride and wattr and a red coloration wiiii Jaohermu; 

acetic acid. Di /vnitrobcuzyl ;> auiinophenol, bein^^ r 
Wftter^ gives no colour with ferric chloride and water, lu- 
chloride gives a violet coloration ; hntli tlio ha^e and it.< , 
"give a red colour with Litdtfnnami's reagent and acetic :u i ‘ 
phenyl P'nilrohenzyl ;> aujinohenzoate n<ir its liydroch!. t 
:^oration with ferric chloride, hut l^oth yield red co!^ ■ 
^^Liebermann's reagent, Iteii/.oyl-yonitrobeir/.yl ;>’ainino[>h> : 
i!blo with ferric chloride, ]^o<>ildy owing to its it; . : 

it yields the cltaracteri»tic red coloration with Ideberniano 


Binary Solution Equilibrium between Carbamid 
!I3ir66 laomeric CresolH. KoiiKur Kh^:MA^s {Moitaf-'- . 
im- 1136. {.'oijjpare Ab>tr., ii, 268). The v. 

curve for mix tti red of car b.imide atid rrc.sol fails Iroja ' 
carbamide to a break at 25 0 , and then to a eiileeti<' ; 
'tepreRenting niixtuies containing 21“0 ni‘>l. ,, and la j;; 
amide re.spectively ; within tlicr-e limits of tempecatuii- 

carbumide and /^au i’sol bu tn a uiuleeu! ir ciunjinar i 
of pcresol cai iKunidi' and cailiamide atid of /MUesolro 
.yNjreeol exist in tlic s(did jdia.sr below 2a‘j and '_<) 
Itbove these teJuperatures, hut below the no p.'s of m 
jl7-tredoI, the liijuid pliase is in contact with tlie ojie solid . 

(^rlwimide loJins molecular coiiipounds in the sane 
within wiiler limits of teinperaturo and com-entratitai, 
fn-cresold. Iho melting curve for mixtuies of , ; 

iWircRol falls fioru tlie in. ]». of c.irhamido to a bi«.tK 
ud thou to a eiUectic ])oint at about 20 \ repi ; 
tlxmtaluiiig u[i]'io.\imately 27'8 ned. ’ , and bJ mol. 
rticpectively. The melting point curve for mi.xiures .'f 
WWrresol fulls to a break at about 65 , and then to a <■■■'■ 

- ifhottt 2‘55 rt'prc.senting mixtures containing appioxiii. C’ • 
2 mol. 2, of carl)amide, 

Uferivatives of 6-Nitro l : 3 : 4-xylenol. Jlaw 
KtU7, 37, ii, 2j> 1 -288),-- 0-*V<7rt>4 t/ef/coo, 
Vj^HxOyN, pro|)arcd by oxidi'ing the methyl etlur i-f ' 
xylBDOi with jwtassiuin permanganate, crystaliisc'- !; 
elicd^i silky ucedles, un p. 2;h)\ The iluntthijl es’ i. ‘ 
from methyl or ethyl alcoljol in miinite. hao! . 
n8^,^sTbe monomtthijl ester, crysitaUises : 

Ctbyl alcohol in minute, white ueedles, m. p. 19U": ti • ' 


4 U 

•: % 


. ¥“.li 
.r.t I 


■ j.'.- 

: ■ I T i 
i!dr a 
!i 

lueihf * 

!.ff 



T' 

Krn: ! 
Wur. tr 
Uinwi - 




^//v^ 


..,> K;jre»wM«y-m-^uiVor;,/» (\0 ; o.Mi. = 6 : 4 <uid 4 • «i 
(•: iivJ, butnottlistingiiishtN). Oiio of thoiii c If 0 *4 
. , or .q>i«.n. alcohol as a ydlowishavl,,,, plUjor m 

: ., a. p 1,0 (decomiO, ,s whuc. :u„i .Iocs not red.lcn 

T. n.¥M 

it riHin with Schiflfa Bases. Oi ro A\!^FfMi\o (ligr 

.Ur 4 l.-Th« antho,. has shown .n.-vioosK. ’xlf":: S 

- ■ homo,^lK.vla|,|chy,h.anil n.rurs in t w..'f..rn.s,- a yell^ 

" t I'lt' tp" 'I'l’ T' ' bo con-' 

. : . ho -4 hat ,1,0 ..pan s,. chan,o cannot ho offoctofi 

. . • 1 -.amo. Ill, ciT,i-t of |.r.c,„ro i|,e same iia that of- 

: . s Mi'nnitpl h, show that those fonns arc isomeric and „oF 
IS. Dcnaitv .Ic ations o.v,. vainca for the 

I)' I ..,,s i.yi.i, ,„,.l for the rad' 

■ . ooih.hty .lotpnnnahon- i„ , ahs.hol ,von, capriod ontf 

M-su.vmonts of ,hn heat # 

Oi oonumo Hvio also malo, ao.l „l, sorption epectm' 

..shcowxvconJnth^^^ 

- ■■ i. ■" ir of the 1, nil towards aoCyl chlon.l.., aoCi,. anhydride.? 

‘ po.e, inothyl snlphat,., and idionyhsuhimido i.s indicated. V 

0;..|.aid acta,,, ,S applied, mo han-i d anil fs obtained at i 
• i " '■•■'I va,„yy is (.■ansfopinod.by ' 

. o.- lit, op the y.dhiw v.u-ioly is not. The name' 

- i-iMnird to l.ri.-n.rds n..,cc,il l„dd wit), aalicyl- 

i - Ivd'form;' "" 

Ills iImi.m th.it all ycliniv anils h.tvo a similar etrue- 
■ Ip, led anil on 1 ,,.. ,he conlicnratdoii of It# 

> .'’t.iaphic incasorci.ients also conllriiicd this view. 
a orin u salicy ial.h hyiloanil dilTcrs from that of 

'l'•^.■atu■csof o ty,//o.ry „io«s%/ 4 c„;y;,/^, , 

h.ifli' peti'olciiiii 111 nuodlc.s, in. p. 101 

die, (l,,,ll,.ux, prepared by the 

■^^v:dio;nL',ts;lp! 7 o‘ “*•“ 

■ '“"‘"'''y^-a-miiV, I, oeMy?/, «««»«, 

HPh -Ci I Me •c<* ' I rr 
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'fef- ib0 'iiSoU ou 

etpmics fixim light petrdteam is; «Qlo^li^^T«eta^ 
m. p- S8®* 

0^Met^<fxy‘U\-mJith*/la^niltnoethylUuz€yigt CY.Hjj^ON, ol; 

magnt^iMiii mr-tliyl iodide and the methylated anil, sejjarati - 

|><rtrol‘‘UUi in glistening crybial-xi, m. p, 7^ . 

o-/f t/ilro >"*/ III f/^ \ 

from hght jx'‘r(>Ieii!ii iji nxiular ciy.-lal.-i, m. }>. 

^f ethox^ iii (I * • ck( t/hiftil i n lie J > \ 

n~Aniltiio<) Kthi/l^tfn.<tr)U, •-'N, -i-parritL'S from it^;.- 

io pyrauiivl-, in. p. I'v . 

Preparation of Aminoiiaphthols. Kkanz 

1813-Jilj. ' I'ii':.* alnMiOli.iplitliols iMli ohlailiOd hv 

intphlhoU or {licir alk.ili (f iivilivi '. ‘.vitii sodvinido .i* 
Tlie ns*; ol I la? lalLor eoinjuaind^ n.-duc- H tliC prujiorli'irj 
rwjuiied, Niiplit li.ih-ni*. fjU!iii»liiir, paiatliti, atul oltu-r i . 
earljoDH aiu oniplo}-''! a> 'lilucnl.-'. raiK-i' (In-.'O eunditi- n-. 
furuifilit'S 0 amijiu /i-napliliiol, \s liiUt a-iia|>litliol vi* ; 1 
tt'Uaphtliol (runi|iar'- AK'lr., i. >lI'J and'Jl'JI. 

Preparation of 8 Arylamino a naphtholsulphor.: 

KAIUlKNh AlIitlkLN Kuil.tJll, i)AVl,U (Vj. (I).!;, i’ 

The ainiiio r; n.U'h? li<'l'-iiljilionH' acids wlnoi hcnluii v'.,', 
amines aid tiicir di v hy.iii/rMoridns gi^.. riM- only to t.c: 
hut wlieii (ia-.‘ or tliirir ;ilk.»h sah' ao- liean- 1 u ' 

aniino'i in tli'? [aoM [;<■,■ oi \\atfi', toi’ IiiUi* I'to nnkiiu’.vn ' 

tt-na|ililh'‘!siiipli'iMli' iicids .u olytaiiasl. 

tSoAiiun ii/n(ti‘u a t‘ tj fit hvl di' ' J i~h<i,iaU\ 

MIPIr(‘. ,ll^iOn .(SU Na) . 

pltHliU'C!] hv licating 'odiuui ('s aiiiino-o, na|pht h-ddl ; n ■ 

aniline aial Water at iJ'i' tor tort y-rigiit iiuiir.-:, cr\'t> 
water in sjdicrii.’al agLiicgatc- of iicodle-s ; tiu,- .c- o 

Milt M-]iar:il«-> in !'■ Il« ^1, \vnii<* laa illr-. 
iSWtuni t^-p ^(dv/>{,/Oaa u 1 >'d 

r II -NUn’jjn (<>lI)‘S(XNa, 

prejmred in a >iiiiilar inatiiur lYom sodium 8 aiii: . 
4*sulplion:il-'. loiui'iino. and watci', ei ystallisc.s in iic . • 
act’d soparat' s m i( hcl, white' htvdles. 'I'iio {Mt^ 
tabulale'l dc>('t'ipl.i':iii ol ten '''soa lnuiinu a-nApUlholi:u!p; 
Other sodiuiu salts. 

1 : 2 MethylnaphtUa C qiiinol. tiuino lUiioi i.; 

StnvK.sTKi /d drci/. Lim-'i, 1 I v L 18, • . 

Cotupure tills vol , !. >i;-. -1 Mt'tliyi-/i-i’;ndilh‘d, wi.- . 

acetic acid sol'itum wilh cia'undc acid, yichU i;J:. '• 
i/r-quinol (oumjiaic I' ld- an I lluiiiier, Alistr., Idoh, i, 1 
6'Annno --i/ndAc' v I nr th^lnaiddhalcn':-^ C^plf JhMc ^ ' !■ 
iises from acetic acid in winto needles, in, jn nj- ' 
Hiibner, loc. cit. i. 
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{ AKioa ^ pbenylHydrazine on 1 : 2-metljj!naphtha‘^-qumol, 
, . . from aleobol in onui^n'*reil nali s, m ji. TO -80* (docomp,), 

. in ftbor, ethvl aoot^ito, ('liK»rv>f(n ns, ^>[• ju-o'orio. And di^lvea 
• :i;tU'd iiViirot’ljlorio or >ulji)iuri(.‘ nnJ to a ivd x'lution. 


, ., ,, .VMt'A’-X •{\)-NH 

- attioti of MMJiio;irii.i/ult' 1 : ‘_* lo- 1 !i\ liMi-li'.ha C'tjUiuob 
- t'l'um water in or;iii-,'o iiretii* in. p, 1 i;i III (.Ifi-ump.), 
. in otlior, :ui lie neiJ, . ii ii'i ■ -[>' 1111 . ainl dissolvea 

■ tU.i iiyviinehlorie or >nlp:Hnk- ai i'l .1 ^’tren eoloril-^ 


,, , i lly tnni,-' n i. 

\ ; ';' ■ C r H ;M e^o] 1 ^ ( 1 1 1 . ^^'Jar!tlos 

- .iortate in eiyst,i!>, ni. [>. M" (lineoiiiri t. .nid ilisM)lvi»>< 
lieii/A'i;(\ Ciilioa (l;<,i Ij ihni,-. ur aleolio], and 

|vtroIeuut. Ily ai’i-iic aei.l. il i> (tri'uin[<o>,'t| [n'oliahjy 

, . .eiiiiT to llio "Mum* ft i! i ii 1 1 't 1 iv ! Ji.i [ ’! I lli.'t ijiiitiol (fonijiaro 

, A i Aii 1 AiniirDcei. I,''',');, i, l>Si, yu-Miii;,' 2 nitroso* 

-. 0 ; .; ' tiiAieno. linliiclioii of i )u‘ oxiiiic Ly lueahs of nine diliit 

‘ i. 4 M 4 « 2 «< 3 d yields l-n)ei!iyl *J ti:tpliih\ l.imim* and its .-u-otyl dorivnlivo 
:: i^rie^ ftliil H 'aiilier, /oc. ('(/ ), ] Mr ’hiji :oi< li!lnj iimn^.hy<ir0-^ 

d.^ 1 •rrfti'ite*' in ^liinin^' sealer in. ji. 2 In (.ii roiiiji, t. T. II. P. 


Coioi’-n^Ation Productsof KOnuuMohydo. -I. r.in.st.APKK and 
;'Oi (//''I'.. i'd''7, 40, - M.'tliv Ijilii Ji;iInnido is 

r:..: a a i.’ itij!;' |)!it lia! iiii ide vMilia In M'lnia-nol l>•rm;] Idehy^jo 
.* a I tiiOc at InO 1 1 ) 0 ’; Miiiitnh , lin t ii vb ne.ii.'iiceinliuide 

• Aa-ti', i, i'' oli'aiiiril Iroiii lojinaMeliydt* and 

U-': , ^ }iti_(h<!i rlh'i', ItPjt’I'll Is jai (lllrlal liV tll0 

api.:; :j < 1 |.i!t It')! and fui lii.i ldidi_\ t]c in t'lr i-iii- of .sulphui’ic 

• i a ; ny iha aitioji <d tiiutiaidiioi i aui t f, >1 rth-r on puta.Ssinm 

' ■ e 1: !> a omIdhiIo's liquid, i». ji, l!*, , In* I 'DJSl-j, and 

- ' ii-'iniiio Water it (/'0a///o d<.i i v.a! i\ <■, < I i ,( ) ,|lr,„ which 
7'^'i •• < ■ en < ■dosiide.ss, silky iii t dli, in, p. 1 l2 I ].'! . 

* - •. 1 a o} Itn-iualdeiivle on a n.ijiJi! tiol in the jiresenm of 

• • . .1 aoliita re.-ults iu (In- [< n'llia t ioii <d' a yiil'yf‘inn;, 

■'i • i '■ >1 k kjoteij, aifi' >i pljous, mi'll -il'li* jirtudiT. Thi.s on dis- 
(' dij.ty uliitli fi'iMis -mall, pale yellow 
]'■ 7L' ><! ', and give' a tle' p Miie eolajutie'n willi feiric 

^ w. iJ.O. 


d* Betuyl Chloride on Keeorcinul nnd Catechol, 
f -o :.>!s and T. Ama.so 1Imj7, ‘Si^ ii, L'fiU— -252^. 

'eki nf ijeii/.yl ehlo) jilt; and re.staeiijol m l;eiiZ''no solution 
'! f.ilji' yields: (ly a co/njfov/rj^ <’‘'ystAllising 

■ ?'’iraeh!oi ide in sieiidei', wliito needles, in, p. 71— Th'"'; 
n '.-.ij) ery.sla]ij,''ing in naei enus lainiine, in. p. 2h3 --200^ 
oi carbon : {'.Yj an oily 



^ CAHxmlo of VloylCikUeiMi^;; 

(B^ , ISK)7, 40, W* 

_j r©i., i. T0^>) tb^t th« rjclk mitstt of emUohw^ ar« 

r . . . .1 I .. .. 1 »t. .. i L ' "■“, .; 


iroi., I, I w; 1.0^* VW VVLCTT* Vf I « I WliipilHi 

of th« Ultor and that protocaUdkttftSddb^^ eav 
^^^U,<;JJ>a>, i" duiuWe for tbe caroiosovtor »Jii.;,i«i, 
I^ #*t«rl»ol grouij. 

pftoyfc»t«i«'l i-arbonate, <'i)<j|>('VH,-CH:CH^ U now .1 
from jirotopaU?cbualrieb)fle emrbotuuo h, 

i cf>rrtr!*|M?n>tn>g U-iiijIidcf emaloritc *eid. Thd Ut -. 

iild (cpIourU*^*) i« rouveft<?<l by atjueow pyn.;^ 

^j^lli flu'^t*! (y*"Uuw,», thui : 

:n :t : 1 1 •<>. 1 1 + 2^ '<K Tl.e y«?liow iini of ibo . ? *s|- 
to lU partly umlt-rgoitig the transformatioii : 


•nrcii't o I! 


:ciicH/oj 


i ^u^♦nlitt^d to Jihow l!t:it the freo vinyUsitechVi » 

MUilihrium niiituro of th*- b rnin i 

oi! . : u: X'li-oiT*. 

f- oil OH 

A iyi&^yt«nz>flt»Unrviulofii*‘ net t rar()orux(4t 

<'.><;j>(',ii,-iii:n((X),H),. 

ht^oliitg prnti't’ itwliUiUlt'bV'lo curbrjuato, ntaloou' iti. 4*4 
|H||kT^brorH fnrmie arid fop liino to t*oi hours at about 65’ iit th** iO»4Si«a 
lllfiaiitu pti^ jw^puratos trutii glooial arotit* arid iri c*oloiirl<!^s 
i|k4l. I9i {carr.. duoiiip.). aod \» !<parit>giy soluidu 10 Cold ar'ef. U* 

■ MrtitttHl* soUito ti rxhiluth a viok’t f!uort't^i,riire ; its aolillitoi m 
itulpKiu u- fti id i-* Irnioit y» liow. When boiled wi':* 
P^ydtulo. ii t vi/ivo't ri\f)«>ti dioiiilo vtgoiuusly and giY^ a rosuiva^i, 
ih\ luvtoiiu td tho of iho t • » 

if. bn further t barai liTi^i! I»y uie40i of itt* ^aiU 

ii4, jirrpAri'd by the dry distillatiou of ^ 

a an -bp;vt!;vUi-i whit’li ts desrnluml in dtitoih 
)f hi; hi jHUtulrum aud other in coborlofs* gii't<su;a,| 
i '-hti ; It has a very ifiteose odouu% AUh ' igft ^ 
ution of hrumiue in tail)on disul|ihido 
Hide could not ho obtoincil on auootmt of ibe 
Urornide i* f liminated after 
w cdoraUoQ with (mic ohioridt 



g^tseUoQ Saftol® and J. Th. IfKXftiiili 

i^7* 4*630 633. <.\iaij«iri» AU’^tr, L Itm^ T 

icJ !H!*»r. AJwtr., I>i90, ;u;,1, vf..;, ' l'.’;.) i.„..n * 

,v^, iU ; «.a J«c«l^i. A!..ir.. l.^Ts. 73 . i',,, 

.i?rv.k»«J l•e>*frol^ with m, 1 . 1 .inJ !,v.,lix>,.,.„ i,y 

meUiod. ^ Th» r^ludu.,. vv:„ ,u-Vyr & 

aiV'jVi <t>{iLiiuUi^ u Uc)}# I snftA‘le tir ' 

jTSfc’t -t. pv*Jacl t wii a iiiiuUi >.>,f;Lnu jin<i ffcg 

tv-tj*v4imu^ unchAis^rl n»i i with 

fra^tioiu%-«j, tho hull^ ;it LJ'iJK ' ^ 

i.iil-i tvmuiiusi m ;^roi>vl^>}H no}, forunU i.y irJia-Mau of tW 
^ilh ohmuiiU.n th,. ,Hr.t U.i;.,.,.u Th^ 


j! c:)»jKI not Jn,* 
sti 2*> . 




Mio 


A. J W. 


9^ |!tf‘ 

rmn.%uoo of ^ Otbydroxycliph^nylniothaiioH, K ^^^L Arwew 

kfcl i:i p-ir;. r»li,l T Kn K» < .{ a .ri.Vo, I'H»7 338 

irimr i! K%m Uvt, ^i„uAn p,vv ,i.,f K J 

. 1' ' > Wri! i^N'iaixvbtsnfjl 

At:i fhfir tMh^unn tU -ii ipri.**!?!. ;s > > > » * . ^ 

V - fi-iiaul ioo .tf i - i- i 

'.f tt!.!' }a?«, r 1 ' t>i ; 

vb^'r, a i| |;p.i| j 

‘.iiv vi ♦l<«rjV:ita‘f' l> : -i ;; . »..», 

froju i l^v-ii . ^ , a,tK'.yl’ bn'ISdil 

,... («,. ..*U(>li,l.,,l A „f ,|„ ,. .l.,.w,(,.e» 

.r.,.,.N.m!..un,l,o.,„u„n,.... h„„,„ ,„. „,,,i^,,. 


5 ! ;it lo At :»ni dvrilf^ 
i< J ,.f tli|ihe»y|^ 

^iij. 


r MiMUutioa <A 
1 Uiiydryxydl« 


c>f .i 


<j iivay!i:„-f hah<*. it WM 
' * '<1 00in> 

u :iphic\*ii M.jw in thd 
1 iivp}i>>\ \ 'J .Viiinotitbri* 
il'Mit iml wtib 


[O b, 




•il with 


4.:. ai t Ui U- fxjH'i ttsl uf (if-nv.iliv. . 
tip i'ASal.liAii tbi' V.illAtifMti 
tiftAtablo |*r Kiuctx, Tjua h.i, 
o! th- pn^Uin fiujji iii/r 

txW^hiW ^hown ci( 

t i 4hy.jr,Asyi4 iruuotln NijlU fi.-, \< j. 

« i .hb.droiv 9 ■.VA..tr,.,,,,.U,vM,|,i.,,.v!,..;i;-;,,^ 

('ll I’JI A|,. .(,11, ,■ 

U ,;j j . j ipriico ’ ■' \ , t *1 ji' 

( |fi(‘|j M,. .\jj , ■/.' r ' — * 

5 «•?**«' ! „ ,\y\' V* 11 *' " " l»y truruk 

. -N thx ,h\U‘iA-,h p xK\vUumj>. , ('ll ^Nlrc II M,, ^ 

« |» ri/h,l tmmr i' H \ r J r.. ,1 i . J \ i • j • 

I/t, ":?■'* "*■ .“i* 

TW M„«ui‘,4 ■ •‘’ '‘'''■■'""■'‘'-'I'l'I'l-i'cyliipollij.i.e, OT. p. 181". 

.uUUBcc., pr..,.„o.l in U.„ c<,ur« of .Uavoiir, 

*'••■ *eit t 

6 $ 




ihm 
lim , 
irn*-' 

lit 

Th 


mm^i*''os*^ bwB^ «« s : S-^WwiWM^ppt^: 

gS*<^ •***'® kJbUmi, orjtWlUM to iwUm s*^ 

4 ; 4’.Djiiietkjx^b«W|)l>«Mm«, »- |fc 143— Ui'^ 
inniSty obinif^l by tb« wrtiou of wbonjrl ebl^^ W ^ 
t^fnebloruU nolutioD m J*«9itOce toluwmttta «lior; ^ 1 ^ 
iK^lioA of ia«tbyUl on /. Jtylent in gUcial ^tw^tnlpbario a^iA 

}^li^ to tii*’ formation of a gubtia^t, nr. |^ / 

iiit wliltb llltJI KW?ibl^ it 

ibcl it U not «Uj(y ivluiolbtoito. On irwitBitnt with oabi fou.. 

yi*,i U to yoilutor, rryi^ttolitU© tA. p. IST. 

' fruin if-l>rouM> 4 iiytlroxy • w . t> Jittiotbylbtuij k i-iafei49 

jkWft* i>o^‘n toiwjwn to *«& 4 : r dihyarwiy -U ; 3 ; 2" : 5'*Wi^ 
S^tliylmnlbaUH« anilo^'ouis conj^tiluliob-j must bo toicnUoi 
W^uotto ubtaitK^ -imiUrly from other hvmyl bromidot* h 
iSilftftnv^, MO 1‘ -^4 , previously aa tetrabroan^i 

teaRfcitttothvUtilUho , i, IW. mujit be 2;5;:i 

^,^0^ 4 ; V ‘hhy.lrory 3 : n : 3 ; h totrtomethyiaipheuylmetk*? ^ 

t r>-*UllUo» in iin fr. 224 - — 

^^litution of ihift tt irttbroui<p Cf^mjiountl is lonfirmed by its 
bY nf it Ufa un*] Uuling amyl alcohol to dihy.Jr. i.wta. 

mthyiaiphotiOtti. thano. The ^upjiOMftl Womiao, m. p. Kt* AtaSi., 
II&6, i, n<;t*‘ fpp'ttivi tt» i^' trii^roiuO'/i-xylenoL 

j^mtUrlv, i);o (jb«UnrtN ui. p. 23-' , aeacribea preriously v. ^*.11 
ImiRio^iamiiosyto-raiii^ ( AUtr., i. a3i. b 

1;4 ; 2' ; 4 athyaroxy 3 , 5 : 3' :5‘ telr*melhy; 

The fontiitioiift uhilrf whicli (ierivutivni of a)nydro%y.*j^&«6«r 
n^hano are forntcpl from hs aroxvlH-h^yi bn>!iiiaea Hud tl- r mt-y 
Swmlton pn^^Iun.. a.ul llto' uiOi'hantMU of the reactions 
iredMctreM^'l The following new (loUils are 

Wbibt the to U^>n of Water or lilkalts on 4-byaroxy 3 
b*H%| broin.a.p l.-AtU to Ute forniotion of hydroxy ineth> 

RbMivar, 4 I diKifitVJC^ :i : ^ iHaUfM^Mifthtut/ltsttiAaiu!, 

p, 140\ w.is nStaint^fi on one iMTiision hy long oxj>r>!»i:re .•;■ fc 
.Hr^ Uw' rrsi i.v s fn ni the prei^tiratitUi of the bromide. 

' 2 i */‘I>thyaT*>\ V 3 O ; d ; 3 : 3 ; t hex*iinetii_v!diphenyl«n>lLAi r> ^ p 

ilW (/ancke Ohd lloi.orat, litis vol., i, *>14), le formed 1^ 
VMibYltotohgeraiv is witti slijililly* iwiatticd water. 

IHw la^Oiluct, lu p. \M\ obtainod ou lifting 

llldltWiY ^euiu»'n‘‘l wit it s«>«livim anuilgatn in iklk&line tooluttoi* i Aa» 
M Di^», AUtr. i. 34), b found U> be 4 : 4 -au-^if^*? 

! lit Ueuyliuvlhaue. _ 

^dtly are'»>mjsp>ea by acids or wntCTr * ’** 

uuds remaui utichftngtHi when boiled wiUi ^ 

idfe tidutne. When heated with carbon 
^ndine derivativo of 3 : 6-dibroi*M>*4-hydroxy i 



K ^ ^ wit^ wb^ 

jik 14« 3 ‘ 6 : it ; ^ ti«t4riibri>i]i^| * 4^ 

* ^:i ^ lUill tho 

d 4i«U^i4# iiiui 4ip3j>tM*ithMiui»thaut% m p. aa '. 

fmu>n of X>ib3r^x;dipb€^Bylm«»thAncM on BmmI 
&»> and Kkicu iUET£ Uiu:. 

^>; . j.it Jmxfb^nijl br«uii4fes rv»*iily furm tli*? c.>f 
Irii i? ’ jis^-aylsmWi^, tJieM? tuui u* ialo 

[|snv*iiv^, Tii« t vvti in lu 

* Uv Ein»t tM iht* frt^*tuui nfis ^M ru foinitl tdka 

gtsftfir ;* ' ^ iw tbo caa^ uf t't^rtAsu ilt^tiv.^i I ;<'•!. uf tijhvtiroxy<ii|i 

i?i a »lH'iy of tiii> t»f tht? rxmsiitu 

tv.l>|»Wnyluwlb!»ncs to ihr>r ,>uhjhty .«ii liMmitmtiDn, It 

oih0t thing*! I>eiijg <v|uhI, tlio ^t.ihiiity «(iaiinuh^ M ^bf- 
£S3^?»r I :,..-!hy! group^ in ihr tv.u Un on Thl|%^p 

-<n-on-4U.iO (avuhhifMV of A!J **soox. of hnmiioo and dUatk«^l 
i UiM eaj‘rN>{i vhtm of 4 . 4 <iifiN.iro:Ky4i|ihinivl®*i^|^ 

i. 4i?rivaUvo tnjnain^ fOil.ioL. h, that 

^ jivftUVi* is rupiiin-a to tho vxU iA o! J . un-i thafrrf 

. .1 a nratif^U) lj!0 , xiont of ib Cio rot^fji- hrotuii»^J3 

W J/it u, -re highly m^’thyUfoil iiottvaM\rx jortti' to almost i'om|34tl4j|f 

? ;, ('hum. I hi till' ol lo'l hiUni int a4HXtl(i|X!*l|Rtd|]f|yl 

ukfo r ^ «i'n;K 3 iriMiihyartixyaiphonylinv tltam' hiuI lU 

%A ' - ^ am hf i>ni i ti a t«-d . 

i; -♦ +: *rn that the ruj.tino of vlu* 1,0 0 * 0 rhajo rnMilu ft'Ottt tlb^ 
tta^ nav^^nl Itydrogon i>ionnao , ihr v-haii, n-maiiid 

jjj |>r^t^*nt'o of ai.<‘'at^' oj- nj) t lU^Hit of 

Si i-pin.ny{nHniMU !0 with a ^^olutou, of liy-lrogi-n Uromhlfei; 
1 W foh'.a-o-* th'Ullii Iirft 

i i i^.-.yiryfXj^^tfi^(/4if}^{ijJif>,Of!>,\ythti!ir, in’Cjtai^ ^ 1^;'^ 

Unsf„ Mitibuig^ 1 ' «!i ). ita- III, }■. i:Kr’ '■= 

lyf U trf^ Uijhljg iMjiinotH H< liuMU li\ il o.\|iir <tli t ln» . 

of *i 5 .i!brtmio 4 hydroxy J :h *iii:i.-th>iu-n/yl hroinhl« with 

5 fo tho fontoitioi* of a Jiinjtll 

• - s i.-hfowi, jHftcder. • Ur,, m j>. 1 7.1 -4 7^)'^ Attompti/ 

4 : 4 diUsdioxy-2 : h h t.o rannah vhUplHMiylmtifchwii^^, 

• orrr-fwmling 4 : 4'.,'/oionno ron.i^auMl, t;,JI,.N., au - 

■* 7 > . j _ 

^ - ;> iM, irxuy,iijJtt»^lnt4iJui , t ' j , H ^ U . pro j w» nil from tb« ' ' 

,r,. 

r V V’= dlisHw in wistto Ifoth-t^., U\ p. Yt :»-->-5g^5* 

\ If*? jiro|Niro!i from thrtf 

, -y’ i*=- t o OiimjHmn*!, forint wnitf fT)>{nU, tn. p. 153 -I $ 0 ®, 

' i ' / 3'*kini m^?/f vf. and 5 ; Y Jtu UrQ^2 : 4 :,^ trbiho 

^ nUUitnsJ ns Ugh llUolit' 

■ m. p, J64 — Ib7"* and 173 — 176' roHtHjctivtdv. Ihaatad 'viUi 




fS$^ff7‘^, 4 : 4'-<1iby4r<^xy4if)b«oylm®th»oe, 5 :X 

m. p. 185—195^ r 

with tf ftf* *** *-4 si m, p. 4l^ — which Ikt 4 ir;;!' 

cr*:^i>l a(i4 irihr*;mophtt»(>), ffum 4 : 4 - lihydroxy 3 c 
ollMloi^thAfi*' 5 . "/ J 4 4 dthy4r«>X) ili #« i^dyb^^tr.^ - 

und 4thn>m<* irom. 4 ; 4'-^hhy4roxy.li «« iol>. 

3t s' w^vai^* i 4 dihyslrox)' 2 : & : 2 j tt^tnimelhyhiipbi^fiv , 
m p- nr, and // xylrtis,!. ni. p 79 , from 4 i 

tt*y->2 : 5 2 . ^ hvfivbjrih.kiir. Ihbromu r ‘ ^ 

m. P- 83- H.v, frs^ai 4 : 4 shhy.ituxy :i : 5 : 3’ :5' telram<^th;.;. 

A mix' 'ire t ua- fiml h»?xahromt>4trrivA' ; .,- 
3 j3'.dLh)»ln»xy4i(‘iiChylfu*^th,i!.‘ . The [•uni h^xahroau. ~u-. 
(5 H^o i;r,, m P -4i 2 J 4 . baUfcd by tlio artjou * • . 

URdll »r.e«l i>ii>tiju.e, thti 'luor’Uitt‘^ * xiry»Vi, 

IM««tli^, la, p -2 h. 4:^4. h Tr.trafr,\,[nu b . 6 •7t/iy'/r</x-, ; 
milAy^//ipA?'/4 ^ ^ r -2'*; , fi'-ui 

liydra^ydi o t«/lyUu*‘'.U Ui*-. * 


r-ft-Vi; 
.fe ii 


Proparntion of I 3 Dimwthylpyroi;Allol Carbamate i 

CnimiMi nr. K.uiinii (I».K T. MlMh;,, — 1 3 /^wa^fAy// t 

amaU, i:,H/*»Nb /< ■* n SW ,,, Wij!‘r Jls. p. 14fi -ir . » 

4j01>eflrrlit ju lif'h M» liib'i'cMi .m« 'a hu ll in jt,’r(:.ltcr tIiAli ■ ■■ 

1 ;3aui.Hhvl|.^.;;;;.li..),,,,Xi;l,i,lt ; -'• 

"l|• I^.l. 111. I .it f.iiiii It,. 1, Iinlv j;iii.lijallv iiv.i' r~ 
fb,t n ,„,'.,„.,..i „ ,,.,„i...,.,i ,1,1.. 'If,,. " 

(itOjuTOl l.v tl... ,),■•■l,l.■t.,,„ ,,. I : ;. .li,u.-tin!|,vn.:',ul,.l a. j 

IMritI ciiiorelM Ju iUihy<lHj rtlu;j , ' " , j y{‘ 


Prejmratton of BuDHtifut 
Aktjkn lun (1> 1: 1*, 

imhjw’fiM! In ti r A, A, nil n} I h,t j,. 

haliiie^, the rriflibui „.i! :t Mj ttk*'' 
chlorr.)sy*lnii-^, i ’ll ^ i-rll !:•< H 
vyl t>r aiylAiii \ { ^,'runp. 

y Vhiorti j:{ jJi/rutJf rufii^i 
1&3 “ 164 ^ 2m iiuii., M'tulis frniii 
magn^uim pluMivl bmmi.ic, ti 
bromoprepy I iiirolin! And 1 tu ny I. 
y‘VkI^^r^f Ji y tur't/ior^ j h- My/ ire 

. t li,‘ i-iTMv' 

4». 18^4— iH'j jm,, 

I p-Ui» tl(nxyp[i,.|,y! ht, 

r .H •( H 

h|Dl»tuin»Ml uUu 


Hi Chlorohydrins. J. !> 
I ".innl j. \V}*.‘0 rpiri::nrt.| 

c-nim jvt > of ?]».' 

Hii' ji *rniil fonr^o, Ajid -e 
•* dl, ;iU' nbLuiitMl, whrir 



'ib <'liJ'lH’HPh-cn/PU, 

Uu' Jnlni,u'ijt!|, ,.f rpii iij.e, ,,|o, 
t ^, innss Vf'i , ii<*ooin|vou* d to 
lilnriijirfipylriit*. 

’;i y-. ' 

llyn.M,.r(’ir-On, 

cht'd pOMluct <?f tin.,- intri.i 
liudo Hini epichlorohvdrin 
*< MT'H ( 'IpUnpUlJ.h. p 1 \ 
•'tuaii U-tt/vl chh'iitU- !i« ftni-a 



45 )„^tl"niW ^ tS« imr n^UUon of 
, i^«|)#oei. il »|»p*wwti pvb4Ub ih^!, cm ]i44)Uciti of if 
;4> <‘blorteterf'l chlori^f, «ii4 % 

i ’^’ke j4»<* *tiai!?ir u> of ihW camjifh^uo, 

t.^^t4 Iti b^ li» , v‘« hisA of b. 

}v- hji1rt*‘hl<*rMJ^ {^,'isl^»|■^vhol^'^^’^{i<») > it^UU c| 

•. frow choU-?.totu* Aii*l tn tlit- autluH 

, . i. ft>rmt*'l l>y lii*' of hvlio^'eii cK 

.'/- t% :* iiU iitiiHl in two L-' iUiOru'- iioolitirii* t.ois. m o of wbiei 


r; s tti rhi^mbit* pri »»!•», in j» V7 .-, a ']> 

i‘f tb*» r»'t\clO»n. I’in- oUjvr t I \ 'trAili' 
1* 7'- l?» lUOitC“il , U<i:i; i'( 

1 ' ,.-11 bv \’ 'llih;: rlib'j iiob 

sii^i ll«’•'ta^•^ v j 1»\ 

i « ll y nu' ^cu ! S .u-t*' r :i ;0 ct n !r. : 

, - o! tl it ruv'llo", in |> f"' 7i* , »b. 1 <' I 

. -no ^ ('i ch*')'"' Mnv 1 - (‘ 

•/ Ijj'Okpno ^il^‘.^i*i^ I <i in ;;hn ; ii a 

tO!i.'fr \l tT' •-.nii'*' ^ lU <-M>-u 

1 17 , aiJ'l : n 7. ^ o" 7 ' iniuii'ii j ■< i 


i 7 > aiul H tbo 
lu ii %t no«41«l» 
viold tho 


b'j iion >! uio mUi ekiJium 
tn'>i!in<*ut »'f tho I'hlorO' 
; i <M ii!r.»!niiu’ >!lv<>r nitntt«i| 
I ' ,. 1 <' I Sn . :i,nl pvwi tho 

ir acul {.i tllO hvdrO* 
■ U < 1 . tilt n^lon, 

tiii'.ii o* iv afii-r solntian In 


i I 0 ot* o 
' >ultlt;oi} Uvi 
r l t1 mil 


r >> ^ Sifte r Ittt'iit y fi'ur i inn^ 

*U> ■■ bi • 4b . 1 liv *<'ln! i' n 
( »>v prol.ahh i'i nn«t(t‘l 

fail iti tin- roUiN'tv j mn 

r ;’j>t aiisfrtmjt*'’' 


imI o 7'; ^ nftW 

;»i;y M- i ii-i: M IhiH i-r tlnrk ^rmiii 

. n.- iinlK. .Ii *?, l^ affrr m>l«tjOB 

j,. t l7 <> , ajnl afUr foriy- 

■ n iriiinniiii: r. ).-nrloA«, I’be 
liitK Ji .i'-fj-.i, * t; aii^ftirinitUoil ; 
IIHIV 3< -:.!; Ifoni f ho ilitOH^Utloa 

4j, y. 


Ati 'i K WiNoM s iiioi A II Vi Ml ‘lirr,, 40, 

> '• A t'OiVriofUt iinthmi I'f ■ I u aMn/ -ti^'in.thtorol from 

^ . } ?* f iK, ,|, niirl a thiis t ('»im|'aM -'.n i f nnci tho 

n o I cnaAimol rntilirixM iMonpii toly llo- slatonn fit thiit tbsy 

n ,»i IK- fhin Vii) , i. 

>;i jMi i-iOi of tliii tic+lniv jnur ni’ < liojohU-i ul ui.il | tliy f ivitoml t^n^Urdil 

i h;i^ iMVli liiit<l*> pm* 

\-} r» I t! IIS'; pit V tO'li I ni wr, ij "oiLtiiii ,nnl ainyl alt ohol, cryMtAb 
r-’-VA iimloh.i ill ■'tout nt‘X'>lloH or r*rt:ino-,;hn plahn<* in. |». 175®. 
stfi^Unm* titi* t n<>t th*- S ilk-o-v-ki * oliur rou Unn. Although 

ini o o<- fx'h tvvK lowaiil'. iiiMitiino it^ an iin-.it iintlv(| r!0tt)|i0un<i, 

r l io,iiir»s.>n With H««!uini .iiol anivl air 1 m»! 'J*h‘k not Jitter tho 

* ami ihrmfuK* the -nl* t .ttii t- inniit Ihi rc‘gftr<loH jm K 

5. iMiMlv A Hntb i ijUi ili'toiuiinatioii of the Jlretyl 

hv# ii to corrM-jtoJiil with (' ..ll.^n , i>ihtj(lrojtfiyU^ii 

* ^ fonn^^ loji^n ^;iiMriiirij» pii.-UK, rn. p 114 - 

»»tij waliinii #^4 itniil al<«>)»n}, if \ir!4^ dihydrf^ 

. whieh cryiil*Hi<^a iti rertiinijul.ir loailutt-, itn p. DOOtirl Vltl) 


or. If w IMp iil. 

f«lfktAil!i tk% IlMMt Iwo i)ti}fl«ll« Ufl1(i9^ nommm, ra 

m^umrntA witfci »£;tfliuio Siiijrleiid«, Ikm m$0 •oi tK*’ 

IgfiOitorol h^% » ^ C^H^O, mhkh rr^rttoAbw ; 

'09§ of m p, \i7^. li u iodiforoai to ikM 

Nl^ l^eobol, i>fit it iM uii«^iurmi<«J towftr4« bromino, tfc.. 
^P$ pUt« ro^»rf- i^tomly imu waii |>bvtmtor«l. Th» tor 
imo ih»t !]iiiv‘ifopb|t<k*t^ro| H n V&fiu^Hiott pto^m * 
hjrtotli^I «ronuuii I Wit iithyt^ito ItnksK^K, dotwitbikt i^ 

wr I 8*ol tii is 

WllftviM yitldii tk« sHtural^l ^ 

njrkuctdr. fft wxUuuj arxtl amyl akoho), it w pmbahle tk^' 
pidlictkm pr«Wa'^ but nm <lu» to l-ommc change; t,j 
(Ihrtrtr, giviia riM> to two ilifT^ront praJucU with tlu? » 
HgmU kom|jsirf» ihoi vol., 610). 

« Migration of tbo Phenyl Group of Aromatic lod :. 
f BUmination of Hydrogen and Iodine from th- 
bfboQ Atom. -Mau' TtrrKSKAu iCompt rtud., I.* 

tbi>* voj., I, author ha** ; 

KVpOiied to th*^ trail nformatioii of aromatic UKlohvdro 

f|tt Oil'k Ai li b n I H toOj iM<djy»bT^ or kstonbitt when 4* 
^dWgim by H ) b>*- of hydor^cn and iodii^ fron^ 

IfbtiD aUilii aiid iin;(raU 0 !t of thi* aronuitic group, folk?*- 1 
Ottwic of tho vinv! alcohol derivative at 6r«it pro*lo - 


0H-(.'ArU'< HI K - - uH rii.'CArlS COR-OK I: \ ; 

thdy of the ethers of thi’-'o i<Klobydjins afFords exjjeHineijtrt- . f r f 
It correctnvwji of thin view Whikt tiu. eihn# of the ai r , j 4 
fAntiM rmei wUh silver I. unite, jrsvini; the aldehyde or k»s ^ ■ 
ivdttg to hydrolysis *4 the vinyl dio ivative by tlie liliemti't! i.r r 4^4 , 
y tudiig morf uric u<id»> fhc reaction can he »itop|>cd at the .U; i 
nt IttJige. \\ hcif rui ethereal Holution of anotbok cthU?* I f i J'" 

WrO.il H(d )'( ’1 1 Mel, is shaken with mercuric oxide. ? etn,; 

'Me*( ‘H •< #Kt, is formed. This haa h, y. :'■ nl 
0*044, and r.-nihiiit ^ directly vvith bromine, lu lower h i- 
it»*C||H^‘i’Me.t ‘II u »Me, has b |i i!»l j Jod , and t)^ I'fthc, i r 
fifty coovnrtrsl by lu uU snU) p mef lio\yhydratropaldobyde, 

||Rbi author njieuder-^ that tiic itshdiydriiis of the tvpe 

^ o!i ( llAi-t'UU [ 

jpMBg rftther to the iiiyrol^ than t<i the iotlohvdrtns uf tlic 

chminalion <4 huiro^en i<«lido from tho latter omv - * 
hydrexyl group, w hil^t Ciiinination of HI or water in*Gi 
typ^ b^aviH a uimm* cesi-tant hydroxyl. 1' H- 

^OjApoduct obtained in the Technical Prepar^i-iDO 
i||^|k^o4d ffom Coal Tar. Gt ii>o Got.MCHiititt>T \ 

A method of preikimng btaidc a^dd irm 




*>0 of th« Iwoittuutriio i >tt?r»fy nip^ 

^ri a 


0d 

^sTfirUpli* ti IWB«>ie MUr^'clii«aT I ; S : i atylwi: 

#tl)i Mill Moimtf of {«!« pHeftols jiisd btd 
' I ^enMOiM. 1^ «o4a dnt«ri&l for 0»o 
^ in jfita of baring bwa tr^iM wnh m(M4 

I 3 MtUool iog«tfe«r wiili not mort^ than tratvi of 

Wi-t- 

IV. Akt»i'r IJiNjf iind TiooiM.H MaltX i 
40. 3?^55— 58^0. I’ompirt* AU>tr, I'JOf, i, i^of; 

Ui : ;♦<«>, ii, 23). — Wiiorv U'liXtsyl cljloriJo acts un 

rjitnto, or i!ii>!i(nM r.»rbihat<*, it fi>rms U nftoio 
fi; rMnli . MuiuDui aiiil < rti : Dt iutigorl. ftr 

j|^ r^'' 4 on-i in f|U«ition tJikin^' |»Lu'f with >:rc.<t taso in the* 
g||^v^ Msut.’, Tbtf action (vf l>*»iiioyl rh^muli' on Mhiniin 
tsfixi *? anbyJrnlo ntljer in tht» or ab 

J. i^T ‘ Ti*. Throo A«iiliUtnuil pranart?* aro, ii *urvrr, ol»t?»inr<i ; fn 
l^e^s U « tii'TsJr AbniC, UniZ-uyl iJiMslpluJ.- js pniijiu^Hl ; fiTitn 

pyridlit^o, in u33ili‘in l-i 1:- ii|ilii li*. a ro<| blllifa 

pf f«>rmtiU N >, jumI n m II mv r =nipnnn<i of 

li^l«^-:iUr aro foniOMj, 

IV- jVsVi-nir of Viobtyi t iiloinii* !nSi.OiU .-o linni 1 

stij |irtri4.nu’« of pyriiJuM*. im> stl-x* iunm j«lniln‘ii. Hfllti 
iliiniV' it' in not formM ju iIjU i'ln^ jr^J|j*(XK 

t(l‘^llj*(>»),0 rSn, iji iur >iji)i,innMl l,y the formally 
y«‘!loi* rojuiMnmjU :iiio.i*ly iri’nlnTii-il, ’I'lio ^ 

ifV iko formfri I'V t)jO jotinjl i f >ul|?SitU i|!nvj;li* (>U ft mi«.^.: 
oKlijrnie anii pyritlim*. ■ 

\ ^ ‘u^w rampoutvi^ to vrlnrli (ho f^rn m1.» ( ** ' 

Hi eitix'r not iiy tin* in' ninii y !^'»lvent« 

iri'n tho rtnl hdgi^, f'|jH. ^ S whi )i formx l*wH|^pdi 
I*, p. 25li\ Tin? molooul ir w'r!;»!!t. of t I i.OmI tor tHitnf>onna WM 
n..-i by t ho cryOiw-op ir rn ctho ! , A . MoKt 


rmijamtioD of tbe Alkylatnino ontora of Aminobaniflfo 

A' 1 ^, KAiitmentir. vorm. ^Ikistkr, I.i<'ii'», »V UutNfso (D. 8 . 5 j| 

• */*:•.;«, !8029;j).- - 1 bo OHtors of nrotnf»lio arid* nro kno^ 

Uv an**lhetic proi^ertic?*, b?it only in a fnw ra*oR istbU aeHotk/ 

^4 ^oy partical imjjortAncc, owing U? tho l ii'ontujit ftnc«j that it i*»0|^ 
transirtit and in atx!om|)aniod by irritant after -effoctR, tt liiul 
fe^H» U»?'n found that the M)lnh!o hydrTx’bbjrideii of tho alkylM^ifto* 

<4 ;> aminoViizoic aeid poxlurN? a well mulained aofi^^A V 

any di?(ia^ri:€aido imtatinn. ^ 

\ottUrfj>UHZ*xUet tibite 

»». p. 5h , U pitMiuceii hy heating €<jnal qaantitWa of ifcloUO* ' 
tyir^ udymiitroboogoyi chlorido at 120—126''; wboe boatod irltli 








hn>§thyt ^'iuir(>h4niiMt4f N Oj'C^H^'CJO|*ClI^»C H . • . , 

# «M<i |yrtii|ut^l hy th© ititem-uon w eblofp«(i}vl ' 

|moAt« »wi it t«f’£i)'brwiiii*f, OUihyiamifwielkyl 
i|JL«CJIt CO, CH,'<'H7‘NK*.. «* P cfjrsuUUtti itK 
21(20, h*t4NU*r#, m. p. 156". 

1ft 0 < r I m t thtj h:arh\ mA, < 1* | ( •( „* i I »* , • < / H ^ * N Et ^ 1 », 

II mm , obuir t'l Hy lh< </( ifu^fttiiium m«ibyl ii^Ue f 

vir!tl»t diHhulfAmiiiotrinutKtjUnrbin^ p'it*<ro6i*’;i : 

NO/r;n^.(fYCM^-/0a/-VKt2. 

m. p- 47^ 18', rin Hitfj /> >iitr'>i;<rnz^iyl chluri'le. 

ifipittUiylcii t^- ^ n'jl p ••tnii N 1 1 , ' t ^ n ^ - (ij* t. X(<*^ • OH 
Irjiitltl oil, '\ riv^tvllinn oylrothloritl*?, m. p. 1 83— -I* 

f<oF}Ji»ro^ a li t «.f » of aikylatniii*v€i4ti'r^ . 

t iif corr»-*(»on4io^' (r-l* of p aiiunoU-nz/s^ 

Umir hy4f^>i:)j «jr;4‘ - 

^l^th ffl p {t.ifiinijtf ^ Nll ,*^ ^4 f 00.,“* , II H , ■ j \|| 

w%» obtaifif*! i^y hy»iM»x_v»'tlsyl}'ij)ori4iD(r ar»3 /►au;;; ^ 

Iif^iil i» n>l‘i rfnii<'htiati'<J Kulfihuiii' i«'14. Tbi^ fkjluliuti 
f^tmtitly l.«tri^.| to *J‘> \<Ay\ pnu-. 4 ioto iro w;»Ut, and n-ii . .4 *,v 

0|Onia''ri) , Irjioi*, fn. p. '*(> , wi;ii4i »-> ohtain«*d from ^ 

hydrochloride, m p 'Jl.o, rry-tallio-. ficiin light [MroUmu ih v j 
f*ipfriAtfUtfi 7/ p AnnilA i/ittrutHoUn 

N \H ./oj [^-f '( ).*rn -rn 

m. p. 45 , w.ih ..i>r,iufu4 frotu liy4j()X>» ( hylf ij*«-rt4ir.e and ;-l ;..r;bn 
amjnolH'iiXo^ ’ I (4 i I i lo in l.♦‘tl/»•fi^J 1 1 (t njt: ; jt > hydrochlurido, ri. y > , 
U readily ^soUil'!'- in ^vulor t«> a lii-nlra! rolulion. Tho i-‘.-!< r : . a.4^ 

bo Jrtt’p’^ri'd hy lu ating 4t«>x) »^u*y Ipi j»‘ri4ine witfi /> 4 iuh t/ ;■ s . 

bOliJjnit' at id <io4 i ratfd h\ <h< < bloj ji- .u id or hy n at Mki.;; ; -lU .sa>»! 

Willi />4ifIn■lhyi^i^^i tinhorir'uii’ ahli\ ill i-i**, 

Tiiv hdloxviiig :iii 1 tiirir iiydjvudtloi i4»/> were al>o 

dUthpianiiiux htA p A\tihu!<^i-itntA><\\.(h\U, 

«ily i hydr r!il<*i ide, niuto nn- ih-*!. in. p. Ih'J - Hid : tlU(fiir--i t 
IPflUHlVioArn rtwiV, N I Hd* 1 [ ^'( i >_/( II^'N Kt ,, in. p ill tii .? 
chWide, in p i5*i i/ir-f/tiAft/jii/nfrfA‘A p « 

h^driM'htiiriih*. in P !'•! InO ■ p mtth‘juiiiiiri,. ^ 

Clfy , hydrM h'in !i\ rn p. ! » j MT : <h‘'(h>Aiiiniu\xth>jl p i- o. 
ody , livdiii, id'll idf, m, p. lid i-M , 

«stef 1. '.vltii h l.ivf aiur-thelii! proj^i'rlit:' , ^ 

Im |Hrrpomvl hy aUy!.dM,t; ;i :i: ‘iiK‘io’'i)c m id or its chioridt' - 
amiunulrohoU nh t ib'ij ridinu^; tiu- pioilmdH. 

IHpiriJplfthifi [) tiiA-uzo*!!-', m p. !!>' 11'/’, s^'iiaratc*? in > r, c 

oAtdlos ; ^iVMvO ‘ iiioH'f/f V ’ u n 'f 'u UI. p. 82 , fornui yi^n 

ii^ 'I 1 « 


PrwpAration of Alkylaniinohexy! BenxoAtee. ^ 
FahOik Atr AlvTiK;i, wnu. K. 8cni:KiMi (iHli-P. ISU^O' 


n ^ II* ••<* ^ hf^trtifiB^v^Si^m* 

TUrncommxi^ vrtt l«^ ioxie ihaa i 
!L *i;?iiO* »fw*^ ™ •* bjt!rL>cltlorj4«« rmt *r 

0fim m wwolraUMi iwluiioftji, lU^y «f« ddvoM 

*£««». ■ 

^ KIlMti-CMvrH.M'HMeiiUj. 

»uWtAO<*<^ productnl by tre4li!.>>; % Uit^bylajuino-ayM lin 

with Unioic auh)\iri,lt* in tho pr«s,Miix' of w^t«<r alt til 
»-*tW ■»*' ■« hrdroelilorid^', i5t>i^ll»i!*, ui. p. hU . 

NHKt ( KMomU:., ^ : 

^ y me*thy!amitio a) Uunoilixliui! \ J nl. *‘1.-1 iiv.!i(vh!ori4t 

j* i ^ i vblufiJt*, yields ii hydro»'hU>n'io fomuii;^ Miinii 


*&4 ; - 


;.i.t.i* I* «iy Jtffifih t/l^-'Ut l*tHZ<.>iit^ , 

NMe,CM..,'rH riiM^.-nU,. 

r -A v/ ri mV NO^ oy </< eif f 4 y «' 4 « / / : v j /** u t o ( m ) > ; 1 li in r by d ra* 

thtit i»l |5J“lv»l and l»»i lb; ri’vptr’nilv. 

15, ‘1\ M. 


Sl»thyl '» Amino )' dim*>thy)uiiiin<ibenROHUv Pkui^.kio 

l^-. 40, dliKii :ii,[>\ ; J.<r4 vi ; /;y>:. iMlf . 1 iK^t, 

'''' ■ ■'‘<^*’ f'4u/i , pv ;. 1. -jii.i] 1 J^ j,.(s iu'^ft dtih 

'Lit diii tn^ the rt dui-ti>ni .if iui>!ii\l jnli 'niniU't hs Ittmilia- 
l!i*» r’iU-'r is vmy r.i -tly h y li nl\ •., ,), ;ifi.| arrirrduij^ly thu 
I kt^.: - 4 ■!n|KntJ5il' lull'*. )u^ drli'ti.i Is.ilu t’l** ijtrr.lUltt'. Melhyl^ 

»u&.£ iiUiiiinlMnizo^itr livdf. * hi-nidf, Hi p , tlio 

, tit>' iMnd«+iisitti'>n pri-dni ! uitii t hii ii »■!; int r cin nynhe, ni. p, 
I , .^ihl tio* Mietl))! li\tli i\y j! .liHii*Mi> 1 iiuiii'dtini/ »,it-o of m. p, 
.Tf" , *!:,.i it>. laljUili Milt (AU.vtr., 

IW rr n luis n-suh* «1 jm tlio pii p u %tt iiitj of W <\cf^tijUimi^- 

1 nri'/, • '^ln^b fnuofi ^lintoning 

WA'-s, 11^ |s. Jt»> -217 ; thu t/urWy/ r‘tmp.Mn.d. i:iniilli»', lu. p. 194^ J 
l&* tu. p llld 20^* . II {'Unro \ il\tn^lli<ij Mt,uioh^}r,ii\c acid^ 

^ Ufjii.* I rivin«, in. p, I7>' 17'J ; th*- j nrnnpHolui;* iVv/o ('sitnpouitll 

nvi r>; ji I'hi ! '.M , aiii! cn>l/iUiM'K in ii liilo nm il!r^. Thi^ p^^t4>f 

fn>m Oil* mid, iiijil l»y K^iiunnn nf tin* tiiiroiierivAtiflt 
*» hyj««».nli Into in tlir cold ; ji f^nn?^ pri-iiir., ml p, 56'^; tbe 

r-. mp»u!i I, )i»H HI. j). lu;i lu4^ and the 

a. p I s; . ‘ ‘ W. u. 

Naphthulmonoftulphonatos of Kthyl /> Aminobonaoata. 
UTjr\ I |.( Jt AMMN TMiKlKAItoV (I* H I*. 181324),— 

i thyl p aiiiiiiolnn /outo pgstifciW ibo 
p ^na^thelic prn|iorUc*« of tiic .iitiino osier, and lu^ di**' 

from ihfi «*a(ui of this sulH^laHry with the mineral jM^ida by 
jrraster nUhillty and Kilnbility, and also liy their nautral 
<bar*«^4r, "ntey wti prepart'd either by Uio flirect interaction of tfceir 



^|»im>iiHKri»ruunylideD«W6tio Acid. Heewaw, ¥t, 
%$&J, 40. 3Hltl OumpArt; folloartijg «ikiir»elr 

W obtain?*! by the rt^uHkm of 
by a f*^rrou^ ^ait in ammonUral solution, (n ^ ; 
^p| tbero i« pfmUtcH ar» aiuor^Hunis dark nwi Kiibetai^ - 
wU^» whi* h muv tf«r ;m abnurma! Hinmonium aait. Fn : 
41riNlli*w*f bd»n>^ini4l**tnc arid, the re*idij»h y^ilow hydro|*eu 
(SHjti) can U 5 prfcjjttrrd, the ai|ooouti of 

^|(|Cok»rhi*i»i \fy n ♦iroijj* of acetic advl or of ammoniam b . 

^«Anvirn*t'irinamyhticnm*’cUc acnh and aljw uietbyl y 
^|a)djlorjnMmyiMleno;ii'f?tat*’, form dark r<«i ludutiona in a** ' 
Ijikpeliolit: hydrogi^n rhlr>i td»% w!o'r»?*t>* in hydroehlortc ac. i 
^loltltion in ohraintwl, from whi» U r*^i rr)>talH of a bydr*-^ t 
^{pcdaU^l , the aj|u*KJu^ Ro’utEon in itHoiori^rd by Ibo a 
liydtoxyUinino Irydrmdilntjd**, with tbo ration of th*s 
•liyflroclilori'In of an i^ormrio arid containing 2M,0, v. 
iolution of fhi^^ hydi'ix Idoroie i*! f>oi!rd in tho ab^m^o . t 
fey#i< •hloric actd, tiio yellow^ io,ijj,.ru' iituifucacid ia obtao.’ ! 
call#*] the in ronf nidi Htim-l ion to tbfl origin.*' 

rilinaniylidrm^iiroMi' »U id, wiiiob is crilb d the u-acid. The d » 
ytHott* nolulioii-* in iilkati.H m* acetic acid, arid c<jlourltjis v 
acids. A fivilpMdih.rtc a. id •iohition in the fo : 
/•lllhydrt*fi'( i-olutirle-.s cry".t:ils of a hydr*H‘b!oHd^% but by 
iolution the lt d hydrix hl.jrido of the a acid is obtained. 

^ TImj conversion of tloj « ij^to the /facid promoted bv 
‘^liydraajfric, amtnogu inidimo or >*c'micatd)a/;ido, ae well as i v 
amin#. 

■s Both the a and /f :vnd give th# hanin I'olourlinEa a <;«/2 < ^ 

Wh p. (d» lomp.). 


- 


^ -u 

‘ -el'c-t 

' d! 

•% 
’ ■ -s j €f 

^ 


!9l>inoiie< F’orinfttion Constitution of Triphenyli 
Kkciit (AVr , U> 07 , 40 , 3 H 93 -- 39 n:i 
^^MHMKaliDg vt r*. r<» the cvdonrcd s^ilu of lh« //Ami:.- ' 

AlciSMt derivativ,' . ,d' r.» tdic atid niaionic acids, the anti.' ; 

lenoul foriunh*. Nll.r Id' n^:(’H*CH!l’H*td|j‘rX>jU A!, ? 

f isarboxy! group u- ^ ;u ids h.ts very little auxot hron 
f UPWlounroti dilTeicUio in coluur which exists betiviHUi »! *• 
acids in alkaintf s olution disappears on aciditieiitii'n 

th« imp ' ndi»vs the tUcarl»o»ylic acid witii 

aokMtf, tofiger exists in the «|uinonoid saita which ar*^ 

aoitt toh^iotL 




, 'yteass? 
Is 

<m«d at 






ffi^ », p. w (ikccHittli.); 
gwMl M «>t«ir«<»«oin<Mri4)iMik Tb« ' 
f tb# Iwui IR. p. 2br (ilCHncmip^), ABd lb#i 

of ^♦dd d«roiDjK*!^< ai Tfci^' 

«. Bftd obtaii^^tl bv arlbm of diii« 
iii p. 145 <6^* Th^ a ID !Ni>liitum vi<ddiL^ 

ivdrc^^ b'uUii rt’tl lirtnlU'?* of tht* 

whiefe l« tunu^l rt^l hy hydrxiclvii»Hc «ci4, i 
4vmri<*^iii kj^rotA^vruU iii prx'^octi o( hy<1rox.yUBI 
^ kts*» ^ 1' ' ^’biiiinod fnuu th# «-< 

j iii4td«, luijf* Ih#* «4nit‘ tvsiuiir A» iliB onii mt’ihy Ijilod 


9% 

jmd» ^ '■■ 
tW Wr;: - 


*» f 

*» i" 


i->r i J -' 

,^-r- 


, !,.fmii omijTfr vdliJW lUH'iilr'*, rtij4 >ii*rf^ us>l yi*>M 
:4 Dolulioti j tb*» |»ara iVwiJiernJf, m. p, 1 *40 , ci > >>uiU*ei 

I'll :rl‘i. t’JI^-NM,v m, p.5i^# 

; fr>^in p dim»"tbyb\iiiih»‘U>r,;t,j.h*‘! (inriind jirniThM-^ium 

liioi Uitwliatoly ft'riDv'i c^.n-btu.-i S Mr ,*< ’ l|^'t’PhM^*Olf| 

\i Busj , and !owf»>i wjiU>r itt . Mrldu.^' tiu* [»mvdi|i|f« 

4^ ^U-rV ki 'tono i\iid mrt^'i;0>’p.!!ii ir.riiiyi i^kIuIo yi©ld^ 

? III, jt, 14:* . whu U rry»t»Uij«fl(jrl 

: ‘-Hiilew and Ki!»0!4 vuitiM' <mj i,rui nif,\ i iiun^f ti^ fe/rrt» 

N Mr, * . in. jt. bt 

riii , which^ liku tlui r^ihinn). ^dvr^ i biiir r^^lution in \ 

.f jMiiutiou« ill misHTjil uri i-. 




£. p ; j from riniinmuiiilid*'. diinrUiy liiiuhiiM, iind ldlO#S 

' i Vi i4'>ndts crystal ID ycllrw iu rtUrs, di’■^i•IvrH in 
Til >ii }4i» with A yrlhiW r<il-»ur, ;ni 1 foriii^ ,i rrd i^olutioD 
'jyJrojji’ii chloride*. C. S*"^ 

fksdilitii SBlioytnte. Waau i m i u m: ( 'omhck 

; Ji&Iij , 1007, C5 1 - - ? I j J y W lio 1 1 w !ii e r if* :r 1 di*ti ^ til 
s tpwiitity of 'ix«iitiu) sjtliryinlr nutii this jtiat <1^V' 

U f- ihd ihat I |*nrt cd thr s:tlt dV-ulvi H in 1 -"ili partR 
w5 <. t.» jKirta in 10 e,c. In two oni nf 4-ighl <'X|«'rimenl4i nuUlft. 
f*^r viay, 1157 and »» 00 p^vu of tlir wtlt di^^dvcd in 
.it* Jit-#* It is conclude*! thnt tlux sill shows Munn tend«XW^ 

i* r^turattHl fttdtiUoim. Thr spm ilir ^nviticK of a ^HeBdUf 

a -A wMimin KnliindaU* art* in Om nt i^dtuil. T» A, IL ^ 

^^viour of Very Weak Acid« and P««udo acida toWRt^ 
ic^OTiia Aknii H iUNT/awoi [and, in j.art, Miss Kditii SioMOAit 
Hs:yji:feT IniKKKj {Her., Pj07, 40, liiltH- 38U5). -AUboOgh 
»iKyi# I trr4i>i« and UaphthoU, sutdi as thymol, ^^-uminol, 

^naphUiol, are almost compleUfly converUd ItttO 
ej||H»ed in an atmo>|bere of ammetibii VboM 


;7. it 

*x Ifi.irt, 

% j 



im 




»»4 <rtk3^ p^rn^iMA rnmi^t^m^ftmn 

ti>w»r4# at ih« ordlm«rf t«flip«iklim^, 

!|ftiifdmg f»rtMlucf4 hf an acetyl nr bemojl grv 

ortlK? to th« K^tJroxyl group, Tli«»e pitf^^U ; 
to tbij jfrosip of “r^pt^^pht-ooU" f Anwcra, AW»; 
1 |^]l HaJohpKt'n)! (■alif yUu^; 4if!er« «< lui^what from etbs 
ain^c H j*!on iy :.f auimoojii to form ati aiooaouutrn .. 
asl»nK#ni»uo '•it *4 ♦ ?taiii y I:it^? m formeJ, bower^r, eh , 
i# a ^^;iu^iof} of tho iu ii^ht |>»flroU;'!j?x, 

at - !</ > Halil yloMt>h)4<*, i til) 1 oi h> tiiox) , 

hydro ty a^foi'h Hinijs oo i to foi wj i^altju. Ki. 

oJi' V 1 nr 4, of amuioni i. 

A n*'H no tii :.<! fi^i a ; tanoo^ wht/thrr a fompoiinj r r 
afiJMMooA i:i Ati frsdilTi ii ti! ‘li'.oi.' to form a ttalt }>i i- 
Anoeo W' '4 tin- -‘ui,. V: h, i- ho h di-r-io’vivi ,: 

an<l tio- *h / tr o oj oi ?ho frii /ooj {iiorit i)h!i*?rvrd , ?; •• , 

f^Uatility o‘ ivioo tfo I in thf foMo *4 i 4 I'J liutUJti in \r l o 
^ ifrd ari l tloi <l'“pr‘ oou ayjid jf nil naiUi o. ; , 

fortjUfd, lio' iind. '.vL, t,h'a:ii*i] frotn tio- total di ] >n?- non f i t; 

poiltt of (io- o< n/.iOii '^ii! roo I'l -pnrLfi wiio toi* mol. »t, *■: t 
1*0 rt;n;hi ; . i' i to h loki'ii |ii viO', vlic valuo DOtain^^J wol! • ■, 
of th*^ lio4 V, r 1. i,j afiiiji niu and 1 Ko Mth»itan' r W hi'ij 

eulun jt»’^ i i « l}o-> ria-an v i!’!*- ;iiid th»* f(;-4. ul, of i 

*aft, it 4' It !* '- ?ho Itij^jal fo* ;n ilit.iJ of ah MluhiuluoU} ‘•al? 

U -titol, in oh.'lii-iMd, ‘iikL tilt' ajijf-ir' n" ^^loiv ; ■, 

lliH aturnnhiUhi ■ al! 1 *r vaiion-t 1 1 tiijKaind.H rrniidf'd hy IK: 

J>t4tfu.rt { Xioti ^ I .".iLh 1, i oti j o- iiijj arnhi-tida Oit-' • 

lbrH> ro{u|to!U:<l , in ln n-o-M' i-i du*- jii '-<<nsf r i.-o". to ^otc, ; ‘ 
whil,-.f. Ill »>'ii‘ ! ', ?!iO 1 I •» f lin of ?hn ahihioriiuiu .salt vvl.; : - 

out at ai" so -sin-iil I nat t la v rah i>nlv hr* iivt»-i:U d lo :-i 


\v pias ii , 
I S no} tlu ri'fort* iiidirati* ? i> 


Uto .solution vvitii -t hv.iia of I in* !( 

attimi'ittiiiu odi in hi i)/rii*' .1 
a|)»iM*fonn,|. W li u 

Acyl Dr nv at ivo-s ot Salicylnniitlu and Allit*d Con;|>.*sO<U 
K^ai. A 1 u * i;-' I.'r , t ;}ii7. 40. ;'h'h, l i). Thv vuitlna It p ; * ■ 

out privi--! U > \i>.}r, !;oi:»_ t. ''hj; tJjnt tlin isoriunn- Ir; ...v- ^ 
ItaUr) Utui-ii' d-'-triU* 1 i-y dnln-rlry atiil Dirks (Tian- . u 

arr lit t *! !i!i t ro{.;r sa } la* stH'O of tiu* lorinahr : 

||/(*ir*Ni(, 

and ( dlz'l ' H ^*< 'n *(l ji X H (in, p. J* * -’a ' 

nd wl'h (hr Inrltrr nn ltin^' |i^>mt is!hr A •« .*1* 


(». p. ! I i 

aiui thill (da< I'^aiuoin: 

Thir* pt'i' * nt iri|'*r 

McClonnan nt. I I it hr 
are not in agimnri.t v. ;th 
the bighvr xiirUiii;* in.-ii*' 
CO'NIL .. jOf 




a di^rnssion of tho nii>rn rov'.’ 
Irm.s^ 89, lAlH); th»' la'-* 

}l.r audior’s roiadni'inn.s, atai s i*r 
rxhihits tanlitmt-risMi in - 

t'(i*NIl*roPh 


■n 


V \\< 


N>D 


^ mojfewilir ww^liu «f welyl Immm^ 

, *od 0 Wun J>alieyUuii J« r^^fwtmly Itt 

#olttlioo* Aft sul>iuiu<‘1 in Mip|Hirt xxi tb« fliWi 

** : - L^ryykgSt^a<*tii^^iU. ' > l>-^ ‘< ’.< 11 ^ ' 1 1 • m- X H obtAiO'CNl 

\1:-S ^ l^ytlr«vy|»lirriUacet«ir!5.i< , 's ]v.is <»;« •' fit>in J^jjjfP 

['. ioli lOi. I' ii- Ui sikili ao 4 i^ 

■t,% iS>Ul t'oaevh^riiU' 1 t \ \ in? < tin» <irigitui4jl 

r s' l» <fK'yi%V. Tin' Lln tj IX ;VS J 

-i-j h^ i->. tif llu* t -nji|»in»i i u.; 's n ^<-1 ;«",-»■< 
f U,TTN» l‘y i»f j ii.-t fi i n- nxnlr , thv- hx?;x?r 

trout ilfjht |».*tJ. lrasn \l, in \> , nfni, \s\^m 

.♦vi i’»t Ui?' O h^ h‘m tj f'ly^lnn/*'. \x Itu )i m j*.xi ftom Ik 

' i niid U^Kiiohr ill r'> nru U' > luM 'Ut 't, m ft, 

A. \U K, 


.fIftX.-' * 
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lUvf'iyua!.* i with - uml'. *4 Iji ln> <!. ';;!■ ! j ! i ny]ii\ ih uttd 
4 'r* - -4 fijX’rniint' in . i< !';i': aj.j i'.c irti a wati'r Iwitll, 

■♦ LiU' fijU:-' on.f y/^r,j/.^C; /, a t ili 

* . r! I'in-. rr v^t.l!!!-^'' in nJ.Cf i. , m. p I ,’»U , givftri 

4 Ttoor? t-oratini xx In-n ina ?.- 1 unis a j i- i>h-. .a in tlm « oM with 
::-• .'ji..i!,\ f.nn< nhl Mnlr. i‘-iui Lti.m. iil.u al nlvnr, jtlalirmtO 
'* SH'” thlc»ri‘li\ .tnl K.-iilut-' '-In' j.a, ‘In .'ivi^ iii ;njuwtu 
* ** alkali <M! (r ’i5.it< n an 1 ..m n- 1 1 < 1 y Ctiii Kti from 
cniii nntraNaj "Mli i. iM ’ a nl 1 ' mii^t liavtx tlia 
iiihnn\M«] taumlUntl-n 1 ii- n a; ;u?7iiuni >'alr »xxi«l* 
-= -aarnrli, ihi? , ffiiitmi. i\il'iUi;<, ah'l f-artuf/i ^altH 

’ * 4«^< uij r»aTV ‘'t .ili ' ii jMii i i -/i * va}.ni a* ion f»f th^il* 

‘O 4:11 ah., rht* ,ntlf, < ' ^ ^ }[ V S O | ^ ^ X Jh ollUiiOftd 

» ' * Xif I.i hy lu'aMh;: imthxl a n xi.t. ii!i 1 j.}i4-iiyihyilrftxitte 

» it?' ? t .; r uf j.ijtt'ri'lnm . It t 1 X - (ali)..i S in iiai j •.•nUi JosMli'U, ttJ. p. 

. . . *« :.«‘ i;ral in fold, Ini' alkalti o in lint . :t' j lumiia K!)l ut ioil, «od 
4 y.tvriy j*t iMlj m- hy j-jau- m^n d .u tmii ul f tcaWJ, or iworu 

hi alkaJi'* O. V. 


^TSthf»4?* of lodogorgonic Acid. HiMn L \V}m:ki.£U (>( wr. 
* /, 1 :' 07 . 38^ 35»l-- :y)-S;:. Ifi-n^r* (ihi \ni., 1 , ban nffoirtd 

: vf i da^a!g..atar *4 id j.n’jyticd hy Wimch r and Jaiuieaon (AUtr, 



iri tb tbe *fid, ■ ^ 


% i-HfdroxytriUnoUctone. !U|i vojt lAtm aB<i l^. . j- 

ff. Vhi^tA , VJOt, ful, 76, 275 — 277. Coiu|«r» Jkb*% 
f«l } tbMi vtA.f i, -45;. 'I be cODtbiui^mtiirii of btroxil 
^ chli>rid« t'> t^Mf formation of a tnltlt 

4 |jM 0 |' ifi fofijHirlir «4 iti. p. ai>d U^-hjuit^jyir 

|^H|^U^ wKit'h < lu r bum bur m. r 

n t »» ^ iMHttam . 4 H , N potOMUm, a i. J ' 

bj*v<i aualywl Wjuii^t w hvdroxjrtriUiiolai ’ 
li^|fedl«»K<'»i t;Vft|>f>tutiuu of iiH 4^>b4liaru, th** alkah 
ppfWiDg t| j |4 h,'U y f t jjf t iJroftif/ m*4y<irujfv/n<<i>iofado/<i? ‘ M - j ^ 

folotu !0i<4, rbopibir ItJArtcM, lit. p. 122 . ' ' 

I m-ifi:i/tOJ-iflrt((ifuc ticui, pftpar^il by hy^ir- f 

s^JSMlbvl , n V ^tanir^irii ii» r*HjOtbur li>aUv{i», pi, p. 2.?' - i 

^bJc tliusoh^ ul alwjut 2^0 , Tiio f>olU4i3iutn nalt, H ‘v,;|{ ris 
'||ry*t* I U in mmm 1 ! > ■ ;- , '1 h mfih*ii U; r , C. ^ 1 , , ; , ^ ^ 

|ifi«ait, m. p, , 

Jl ,,0., (Ty*ilailij?fw in n^4kvv :. : 
bolllt ^bilbllly .vhovo it^ in. p. in u Viu-uuui, aiui Iu»«a iru.” ■?»»>% 
r^icbto bt^aUi] uniiri' almos|-h^jri(’ pn>.«*urt*. Thn |ii»u ,;= ^ 

CS^H^^fkK, wrt'H ii.Mily>f*l. 'Do- e/4y e^-tor, ( fa 
Mra, lit. p Hr. 

■ m J/WAoj'v^rt^ti'Oj/, pirrmal )iy i};i? acliuft of- Uf4S«| 

^Ittlpburtc m id nr nf ii*a4 dioxitlo and ^'Ui lal m:h\c itcul on 
JlllUnit’ arid, ri*tiiaii<T onrluin^ejl wIomi heatotj at 2^* ^ 

with fiht-i» il nr «)r<»liolin bvdn.^n*n chlnridi^. ttt Sh' irti*aa 
nC^H ^,0, fvtrmed by ):t'atinj( wt-lntrtboxytntanU’ Arid, . vf<» Irv^ 
in Mnail, rlmuibic <ryslo!.‘‘, in. p. 1 Ur. iu-K!-. -n?ri^m 
’ia*y»tal I in pri>ifuH, in. p. ibS , ni //>/tiroJtytrti>{ r « 

fOifliPNi by hratitijif tbo mrllsyl vihor or lurltioxytntaiiul or « ‘; r * uis^w 
with byd I oil'll lodidn and glant.il aoitio ari*!, rrVrttalllitnTi i?. ■ ixp4m 

til. p. 124 . ‘I'liO'U tritatiir arnk and tritnOo) drr*^ .»* ■># 

'JH roinritmn with roiimitratod .‘^uljthunc ai-id , ■' .*.• ;rU^ 

ajilrivat iVo-4 a sriinw coloration. Only »/ubydroxytrit 'v'^csn 

. wot ifi VC a I'dlnratooi, '« 

;g;.TbB Condonafttion of Salicylic Acid with Epirhlcr!7byd.ns 
Dichlorohydrins. .Mxkti.s I.amvk (D. U 1' i‘» 

■iMlIlTjlic acidr vvi^n roM-it'nr^'d in j,04limu hydroxide rtf 
t^ll^iiorpbydnu or u nr ;/div’hlnr«pliydriii, givc4 rhse tn t: > 
of a rinclcn.Nif mil pri>dijct which corrt?‘<f oiuis 
. , rii.^ 


of ^^ioilowing fornmhv . 

l_ $', 011-t'lt(eH,-0-CjfI,-(X),H),. 

I A® m. p. 167 cry>ulUd«s from dilut# ideoiwi i'* 
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^MdMr»iir^ 0 f m. }L 

^ ^fttn(>i>oi^ d«riTJitiv« yf t«lrftbfomo^eMphtWem (li , 

431 ), fe44 Unw* f^t^^J»r«^ by the wrtion of HhjI bdi4e uu 
, on urcry^UllLsattoa, it w iramfomiMid iaU? 
rt W, tK. j». IJH 12fV, ^ 

H»« ah(!iorjrtK>n of the alkali fcalt* of pb<?fi : .•^4^,^ 

ao‘i Haorr:-^** iii are rom|*are<J. If tb« ' ^ri* 
oi tH« hjjbt are tak*-!! a, a fuoCtioB of tbo . ; : 

tof tbo iM>lutioi>s, tbo li»r<rf «|i4t *ru ^^ivo ^iotilar curv*'."* 

^'ttuye ftyt duori'^^io, althouKK diffiTiu^ in |x^iiion, in *uii:l 

Ip tboie for |4u o<>ljduhai* in aod q itnolphtbaUin, ^\. .. ; ^ 

tO|;iiber, fcbow* tliitt lh« ill ff^ retire littweijii theiwe threo ^ 

OBP of degrei'* afid not furidiiuieoUl. «; y 


HalocbromiHto of Pbonolphthaioin and its £at«r» bi»f^ 
MkYI^U afai AhTIM'U H iMAV It (/i<^r., lDtj7» 40, 3lT ' li** 

: Whil^^ tb*’ l>»diHVti)Ur of toward^t alka »f .4 

of il- ulkah inallfl haVi- horlt fi y ttiVi=*! ^ 

banio' prwp'iUr! arid Ui j^i’tVi r of fui J»iJj|f aall'^ with art U 

ComjjHratiVely ht^lo •'lit-hi'ii. 'I iu? anfhor.i bav*? arror h: t 

ibat {iboii(>l|>utlmlt'in f'>rins a umI >aU uifU hydfo^'en chb^r. !»► 
bat tbw JiaU roold o »t hi- Mol i'rd ; oti the other baud, ni 

aoatpjund* a't^re oh‘aitu'd uil.ii ahtiaiiiiuiti i liloridr and 
mpt^tivoly, Tto- lartiJid diuietii vi ello-r of phvn d|di?h il,-:;. « u 
% ftllutUr India vjnur ttiwatvli tho c < idoridr^, 

ddiO authors t'oidii iu tiio of <trr* ri aiid King { *f , ! :*X . 

670) with regard (u tli** 41111- Oioid luothy] of phi i, 

aud agree with lludr th' «U' tir i! couidusion**- 'I’iiiH 
forUfi douhle s4iltM, >itiro tii*^ aliitili of pheriolpht is4*i 

the sanu* rolour a*r tho^i* of th»^ 4»iiuotiuid esl r, the {pmi-u. i, t 
IN a*,-»ig{it'd to till* fi'i iut-r, 'I hr folhi'.ving forniuhr an* .., r;rtj.s| ^ 


aubiuttUnl : 


(Ul( 


n.Mo. ’ 






The Inc* fdiat th»- 1 - d rufour of j>i!*-nolph?haltdn in all * i-sr 
•;ill djicharg’ d hy rxri of uik.ili >s not. due to the fmoarioO - 1 
OplOBtlraa noiliuiii .“alt of phrnoipii! hahdji, as often 
d4SBk)liMfit ion in a ttiur plirnoinrjiOii and is furiuulated J ’don’t 

g OXad',11^- ^ “ (»Na-(’Jl/^ N.n 

The quifioiMnd niorrvmrthyl rstrr of phonolphthalrtn f rs^o 
dhulde saK'< with sUnnic rhloridr and aiutiiiniufU chloridr 
We ttlidouhte^lly tof ijuinonoid strurtui r. 

IRie douMe of pdiri’olphl haii'in and its lactoid thuirthyi 
heve* BBt only the .samr colour w lien .solid, iiomtdy, cintialjar ntd M 
in toIttiioB have almost the N^mr iibs«>rptioh specliw iht* fall* ‘ 


^ IjwamriR (H, tb« qufn<»HHd IlNi 

^kAfita Uk'U.Mit fibff W 

f»|*rf*«t«d as follows : | 


"c:- .0';^ 

t'M ^ 

‘ ■ A.* 






li oM.-r 11 1^ 

:o . r: 

n r^!iVl}KV'V W. 

i\ : - -4 


Wfefi^ Lt Jn»j»en chloride t^ jKL->i’ 1 .n t r dry |.Ik uoIphlliHldn a( ^ 
V umperalure, I bore is no oh m^'o. but «t - ;iu Addition ^ 
f«?* i ULoIf. uf the acid take* jda.<*, tlio '.ilt heitijj red ; oq vbli 
d dAigp-mturr. boaevcr, all IIjo hj<iri>|;r!i i lsjot i do i« oliuuiiatodl ^ 
Tl« fcU'b jjO^. Alt-'lj, ubSHihoi by .uiuH!^* tho orih ulaldil aOWHII^i 
^ A jsifulioa id aluuuniuui chiurido in !iitiiH«rii/ouo {n a noluUon 
l^«a®ijdi.U*a'ein ill tiitrolienreiio and thi ii |>«'urinj,’ tho mixture llsdO 

dikuljjliidts is a ciiiminar rod j*ii\di i, iilii( h ohurii isfi balttjl 
Tho irj^, 'v 'd.t until from XtAOl^ 

ill a fiDBllar ins lull, r, iS a rod. h\ ('pir piovdtu', Thoi^ 
t. Jt ohUiiiod from I ho laoNu ! duiiot h i I . t ki-r. is fi ointtabltift 

M I'ho trti!, dljd V f 'tm- i>d t ixstids, in. ft 

^3^ ' sii!' , it^ Milution III t lduju.b rin ud ^ ils nh-, Ijnho kolutitm 

|>ben<itphthnloiii m< th\l < ‘•b r (M.ilh\l honxaurlQ* 
jajte'tyUto », id»taiti«*il by llo* mti n (»f ntiojisl n’jd.alo oil phenol* 
• tfoiiipare Ui*«rh uiiil Kii-:.', An*, ri/ i, )> a ml, aiiiOrphoQa 

p^drr &f I LU;j^ iisdctirtiUdy hot vvi on ! .tiid l.’io. its < otirooiialod 
Ajo roth hut lnt‘<»iiio Joii * oa nn di!uli<'ii , iis m InlOtti in ti<|Uj4 
iJi nddi li violet. 1 1 nndt j - •■.tj.ohui, .itjiin with 

nahar n il |>tjwder. Tilt 


U fem^tho Wh ('^jU,,0,.AU'r . uhn h |. a Ui nahar nd |^iwder. Th» 
Wi. Cj JL forms rod ll ikofi. i 

IW abMirptimi s|joctra of iho tin dnubjo aits proiiartd tiil: 

Tfe? ji^d ihdutiorii^ of I'lionnljdit! a loin aikali ^.vlis r<H|nire auck H 
id alkxli in order Ui bo diioidon od t iiut tl.o reaclkm canntl 
W c;«a.r.r fall' I by eooduoln ily inoasuri tin nl^. To! rabromophencd* 
»a*, however, eianiinoil frum this >iar-lpoiiit. A. MoK. 

Oftinrlitution of tbt PbenoIphthtiUdn nnd Quinolphtkaltill 
^5* If Aanii ft (i. Gkuks and j'l.m v R KiMiffe, 1907,40. 

^f»m|airo Abstr., I'jnb, i, b 70 *p — Mio ncarlet compound 
i^eTjoui-ly ax the ipiimmoid moUiyl esti-r of phenol pbtbaleiu 
^ the hydroi‘blorido of thv onior. The r»Ur, which is much 

* Sec ilso r.'07, 23, *2?*. 

*01. L a / 






AS ssiAlimitAd 


^ ml^ioxmsonA. Hichaai> WiujrfArrEA aad ToKtii^j 
40, 3H76). — The auib^^rs cotifirtti the obfetffv^ 
(thia viol^ », 7iM0) rf'gar lin^ tbo ft>rmati<m uf 
i»hA£ie Aati. A ^ 

^ Tsrp®®^ EtherwU OUjj. LXXXVIl Nopinor..- 
^WAitACtt AfiT A »> o t !i liL i‘ K A ?. .\ { A n sxaUn , ! 7 , 3{V9, 2-7 

(!ia4*)t r and V'iiligtjr, Awtr., i8*J6, i, 622. : .i= 
wjHpgurAi) y in ««uch riuHlI nmounU that otdy it^ - 

determifiiwi. U dt'^irabl® therefore In 
'|iMAik)n nf far^iur 

' 3Sic>j4c A<i»J, >n. jf- 126 , lali^ - l.> 04 , w bt^t it 

IlddAiion IrrcHluct of lur|j»?tttin« <fil bv lonver’sioo into i’ • .., 
JHubt* MKitum »alt. Much Irt-ttt'i- yi»;ldft are oblAined r/, 
^jpOlAtfiry AmerirAii tfian from hi-vorolatory French . 

Nojantme, i- ohuirud in gu-d yields by add in 

^pAlrttAnganate and concontruled huipburic acid to a 1 ’. . 
Af^^on nf !(4Kiium no|^te. It solidities in a freextt^^ n. v 
l^ll^ilaUinc mass, m. p. slightly nbi^u \h. p, 202 ’, 1)0 , u 

'^dn n ondilnti^rd, -? ■57'l^7 ~ + 3h 04'^ in atcoh , 

Ifi lrtf)i«r« or A- 10 71>’ - in Itiiuetu. When 

>r'liydnigiM» chloride in alcoholic solution, it tsmdens -i*. f .jtii; 
IridWtrrid#, which <r}'.*»Lallisert in stout j>ri“:;.- 

(evidviiij' 6n prtdoii^'ed Ixuling in titulution - i J 

WUh I mol. of sot 1 him ctiioxide in converted into the a- 
Oj^IfjjjOill . crystidii^inj; in ncctllcs, m. j*. l2o — 126 , I he '•. 

If a{(ain fiu uu «1 on tn*atiii^^ tlkc dichloride with h}(lr«>£:crt . 
Iftleoholtc solution ; the ca-u with whicii ii is formed 


i|Kr}n)^ soliiiulity nuikes the tiiclihuitie ruiiahle for the r«t ^c]bvr.;i 
SApinone. (hi j-rolongcd Isulii.;: witli dilute sulpiuiric u id, * 

TltAttilorini'il into 1 {.oi|uo[iyl'A' cyf/oiufxene l one (Abstr,, li*u^ . I'.v, 
Hfduelion of iiojuiioite with sodium in moist ethereal in'i 
^fbA thf formatuin <d two luniinuU, probuldy cii^ and frouc-''. 

UJIj *(>11, <ulitiinef* tn white neetile-i, n- p 
p» 204-'- 2(6')', [uji. - r>'d2 , roniiiins unchangtsl m . » 

aulphuitc iu'i'i, and forms a pAe^y/wrei/mHe, 11 FliU i ),•» H 

131 132\ [i A'u/ «;»o/ is o'otairusl as a viscid noi s 4 

'^AfSnt a fJi^iifhtretfuinf, ni. p 16>- 26 , und when licut' i 
y^tin yields a 'mall anu'utit id' iiopiisonene, I’^ll h p. 1 
Bfdnrtiun •>( nojdnonc hy means uf sodium in aicol ■ 
iM^io tho formation of the pinttrou^, which s- r.ocur?t4 is 

eifstAK m. p. lOO .UjT", h. p. 125 - 2th/ -11 mm. 

JSffllMMOpinul {mf'thijnfxf 'ittof, ydirr/itf h^irHU)^ Cj.jHj**' di. [ rrpfc?^ 
hy ibf ftetioii of imvitnesium methyl irsliJe on uopinone, ^ 

- SiidtAf» m. p. - 52 ; b. p. 2<)4-~ 2u5^, [aji, *- 4 22 , h^** 
ni«tt)hUii^ camphyr. is aublo towards pernntDgan*te, and y»» ^ 



^ ^ hoamoi^ Mdito tHe tormaoii 

paiiMljr tl» primarT formuioe of 

Sjmaiforiiatwii thu i«io t^irpi ^ 

dih\ !> ftifttioii hy 
<-fclarid« 00 h^iuapiua? iti «ii>iuUoft, 

^ h<ti with line t^hloriJ^, l<<>ui<»tiu^:uic»l yiehtii 

U^pther with «m 4 U .Amounts o{ i^vJrvvArU^L.VhS* 
!r 0 --l 8 ^, Are volttiltf ui^h ts\e\\ii,n\A »n cxkt^ 
Tli« wetion of fK>UAMti;u hy.!n»|{^ u eulph'^t.v i.m homo 
^s ta foruation i>f u < ' If .,. H p. K >3 

ik t With phi^-'phoru** jHwn.u'ltlori-lo * 

baited ^u>:A ^ ji^hU a T, , I ! , J ' j , ]), p. t»j f u;» 1 3 

f^U mm. *»Tofvihg hy4fri^-.Mi chloki.lis y^h)A\ 

?t^ oht*iiu^l by tlui actiun nf ljy4n^^un i‘hloii 4 t» on ptlHtti 

. uir^Un^nX with hydroj^tMi ihl^rulo in K'i.'u ial lu^Ur Aciif 
pM-> dihy4rivhli>n4o. Tho jiMumj uf amyl nit 4 'Uw ^ 

t'ft the ehlort4o Imds to !ho boiHAtioii of « 
chlorine, when with f 4 iiiiuit‘. ilm rhlorid# 

;er*c Thi?« cliloriile 0 i.*iy U> foriuol .i?. j*n inUTiiioilmte 
lifec f ttji^uonof 4iji*ureiie by tbi- ^4 to.n of )is 4 joo,.„ . blorith* on m irff 

r**^*^" a. %$ 

lAlkyUtion of ^ lonone j Wwhmkw umf lUjMKii {D,lt,.S 
Ion>)«e, wh»*n muo4 with liv* j.uSsof motliyUuIpbfti# ill 
^ iuu-ti suh^pjohtly wj^riio4 ji! I" , viol U nu ulkyUUMl protj^ 
i' b^ 4 i->t ilLi t loll ill '•f 4 . 1 n 1 , ] jn* alkvl 44*i'ivA(iv0 wImk 

Itmk fiooi joiiohf* bv ^»liatn liv-h.-o.-u -ij)j.iof(. b.i> t),« followttl| 
b. p. 15'j \2 mm . 1»^ = n -jC,, „ ] :,i;,n. j, howfif^ 
1 l|S(iC?.5irP, the kvioHiV COlutiluont of u },j, |, uImol 'o|..ii:,fo 4 hv l||«ft^ 
4 has b. p, IJo- ljs Jo ^ ^ 

KOI A •4t*mi4>arhazi.b*, (', H .mN , umh obuinod, m, || 

. T 1 ,t^ ro.sitlt. point to n,o pi- .4.i<>!ion „f a now m/khS 

(j, T, £ * 

1 -Chloroftc^tyl 2 chloro 4 aminobtmzeno [ 4,.* 2 Dichlord.-^ 
A^noiutetophenonn] and itn DerivntivwH. Khan/, KnjtcJtXtl 

*«4 K, lUiHAhTZ (/icr., lUbT, 40, .'L'JlM 

I Ji^rwne ( 3 cJilura i r A /< 1 /•< 4* 14 v / */, , ,y UimJ u if ) ‘ 

hy rno,M Cruft’s «yntiM-.j« fr .tii .-blorn:,. 44y4 oh!oH4« $3B^ 
^etsMr4^c.^tA.iili4e in tbo proM-m-o 4,f < ;irb(Hi ‘iisnlphide, cry«ULIiM| 
*^J*U3U'tio an4 tiu4t» at I |b -U; 

^ oxi4if««l with ari4itio4 jiormanoanato, the hetono yi«ldl 

an.i, C H/JjNi 'l. m. p, *ad 

b\4rmy>ij<i yifMj* liouiann’n .^iiloro i -aminobeniioio icid 
704). 

j^y/^f44W(>.4 oljtairjod bv hydrfdyninjf th# 

^ienrativc.yieUU u Ay f/oeVoro^, ‘ If 4 ’i-< i)4 ‘^ff CI-KeLhOI, 
nwkilHs tn. p. irs" {4or'o'mp4. TiJ free 




m fc»na»«d Id 


clik)fy«, 1 

' OH 

, tfocluci, 4'’«ilrf>^4*i>thoxjb€tijf^>pb«none. *n» oof^ : 
tht oi nromMtic ichhjdrvxjkffUtMm are u 

(had ibtf tAmisiiric [:«rA’derivaiiv^, 
gB[»lport of thi^ Yww, tho aathont i»a?e «iudt«d |Im» ’> . 
(I) oii lapjfulkalion with aluminium e^hlond*' 

\U Ma 
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Ul.) 


Hit 


wfft|j<*un*i U fortiori whu b U not Attacked 1 y 
cvwi ftt *-12')^ Thf^ other inolhyl f;ruup, on the 
Atiyd with nruiar kabli* ease ; in the J^yntltenO of thediuj^ 

1 create 1 methyl ether and uni>?ii: rhlyrhle, the monum 

B(Ni in about the nutoutit of the diiuothyl ether 
dnet i>f the ^•Hitinl si;ijMiiii!itotioh ha^s the formula (Il i u 
f fact that the iHoiuetu ether (iU) i» preniuced hy ’ . 

;fkfre,«e»l lurthyl other with ^j-nitrul>eii«oyl rhlon :• 
ut di^fpUn lut-nt of the jhtr<o Ijy the hyilroxy-|^n»ut» 
and in na I Willi lied with jiroat ease, 

Aal^mann asiuibtd the formnU (IV') to the eub^Ui:o 


OH 


OMe 


OMe 




i 'orii 


VOVh 




OMu 

; V. . 


OU 

(VI 




imrtial ?r,f poustuuition of the (‘Otn(>ound (V). Tie 
the i 'Ml ft hiMiiula is j 1), since cryo«;opic < 
ilrt“aini>lM'iu,ono o 'lotions |*ivc tummal values. 

T results wore obtained with etbern of ano' 
f'keUmi's. 

iWWilAoj-y a nietfr.J^-^jiZ<?yheiiOn0, Cj^Uj^Oj, sejiiifate' 'o 

in colour If >s I ni. \k b!}— 70 , ^ 

'^pAenon^, t‘ .11 .J from dilute slot ' 

, lO^i- -lOb . Us t/(/#ror7*a-dc'rivfttire» t'j.,H. ‘yb 

iO^^gU^ tui’tic Hi ill in yellow needles^ m. p. 1' 

‘ttgddeu, glisUuing ItmfleU, 101- 10^, 


■' *-u 




n 

} t ' \km 

> 

; .xt tit 

• 4 

« . i UW 
.i-liJlsid 


.nrs 

> --i 

■:n br- 

:• , fty*' 

fiett 



ffpimlM frtwi 

. »♦ |3kr I Sl^ - ■ 

I W i rtwy 

-'aM^JiOIf 4-awihyib^jtuoph#tH>ii by rvpUt in^ Um i _ 

^ t? ifoxy-infw^ eryttAlIUwt from iit ~ 

^ j, »^ni6^, jt forms '* t I .f,Ay<Wy 5. 

C^jH|jOyi wbicU cry^Uilhiii^i frouj UM)£eu« iu tinf^' 
m. i\ 130— 151-'. Tbtt Utter t\»njjn>iuul forms <% 
liliiTfeUVc, Cj,li^0|Br|, trynUWmu^ fru^n jji.iciul acetic acid i 
gi§(4sc^> to‘ ^ “a *— 202 ‘5^. 

kfi«^ dl><Umed from o im ihuxvUrMvt chU 


\U 


\u 


\w 


m 


uM^ inU 

(VIIJ 


•(M> 


in uH OH 

vnij 


Ur 
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Ui«tbyl eth^r, WM lUipoinlied at !(>(/' with aluminium 
p>;4u(!t bromiiwM, when the friVuoj,^ comiyiuml {V 
it (M&pur^ted frtmt gUcial a^vtic acid in yellow 
ffilifei; jftdcfUitoIy at IflO . " 

Osnitro Md Dibromo-a:2' dibydroxydib6n*yliden»M*S 

KtBJSYi and Tiiiou S/.^Ui i /fer , r.M»7, 40, iH^iV 
Oa^j^euf U <f iKo typs CHICOH-tHU '[i:( i| i: 

CHUH’H-forilit'llir 

UttaWlyU^n Hndied by riaisen and , th.-rb , tl,« authWf^ 
m Ibeeffct't of the nuleriMujon of niiro- or 
iKb behaviour lu d.v^^■^ of ih.-o L)|.ck which 
chromojdmre C:tMV)-f;;r. aro ^yuimcf,. rally constituUdrf 

fewHui. the two hydrogen atonic in ih^ orth(» j>,>^itionH ia win 
if* *uU.iriUle<(] hy hydrt»xyl groups, 

U k* be^n previoufiiy shown hy Kd.jiai {Ihll. I\ 110521)^ 
«fi?y^.’1ehyde and m’^itono interact in al.wnulic solution 
'■; ntslium hydroxide b> form thu wwlium 

r ' » ^***^^**^^****^^^^^^**^^^ friun wliich iho Utter onmoraiw 
^ aM ^di<m dduto mineral acid add.yh 

..,l,.h,,ri..a<..,l .k y-llowi.h r«d ».d bMpi 
th« *d.liii(M> of Ir«t<.r. Tha scaroui Kalt foms cliihlS 

•^■^. in ysflo* eryttaU, u,. p. 2^8 d-W' (daooap.^^^ 

»W< from nitrobdnaead in jfeiiD^i^ 


<i«i»mri», MMpni 


JdecMnp,). 


i;'i 



Mi 


i* (frmng^ Ttd; iU sd^lum u\i li rftddkli fertf.y, 
'^Sipi d$rivAtWii ie|>ar»U« from gUei^l tMJeiMS nM in 

4' 4f'.f/in%tro M obUifir ? K ^ ^ 

mtmtioQ of ti 2' <hh>afOxy‘iHj«fU/y{i‘l#i«e4f‘etor»i^, 
jo ttfsy Wi* I#- I ; u> \:i.'% 

?.o!j^hutit:atii<l i« oraiagt; rc^i , \l^ *i)liilion in xU .. 

^tnd; iU >.f>UiiEii i’* ijark re^i. lu dutcHyl d^riv^tiv. vi^aii 
i^iacUl a ' I’tsrr arjil in tiny m. p. (dt< 0 Uir 

V Jfty tfM!? a/rtiofi of roiit:»*rttr;tt*^l liitriit ucid t»!j « t 2 -cUhv-i? t I. 
fteMJa«tolMS lh*i tnoiM liighi> liitiTiUnl cotuptmtnl, Uttfu..: , ^ 

< ’• H ( '1! !< Ml ^ 

tbo condilionsi fjuot^^d ; it jiepsnit^a from i 'r 
Ijn yellow tiH-<llo*t , iu mdutioii iu concenlrat^^l suljJ, ;r ^ 

loan'd ; it b«'gia« to dr’*‘om|jO‘»o jit 24*r. 

1 ljibrofii‘> 2:2 ‘iinu‘ir</.r*j(f\h*^nz^t\Utfi*<iciitnit, t/oLAi';»Ti 
^S>‘|tf©to‘i«a!it:jlddid»ydi\ ct y>it^lIiM-H from alcohol iti vclh * 

», p. 18^ idiTomp. ; , It* ^.rMution in diluU* a«piOOUi( hi>ii\if:i b} Irojife 
lib 1^, ftii'l tho •<>i(lioin ►ilk i* rKliii-h biuwm li* *^:uh\\ u f** 
awilrated sulpiiurir aod in clu-ny rtnl ; it* nolulion in ■>-! 

Hqueou* »odiui« hydroxi»lc i^ hlu;*ij violet. It* ^/iac^'v;' <l*r:fx*rf, 
’(Btyelalli**'* fiom gL'iciul a -otic arid in tiny, yellou^ ^ 

"1187— (df c »mp }, Tho dim<?Mo.ry-denVAtive, j V j 

of inoMiy! itwii'le on the */)dium .*^ilt, crystallisi fi nn 
^ yullow U'at!»>t“, III. p ilo ; tlio '/iW/ioxy dcrivativi' fr rmi* 
m. |>, 13! . d'iio ililrrnzoyl ilerivalivc crystal ! 1 m :» frm 
10 yellow rt v>t*iU, m p, 221' (dicomp.). 

*2 l 'X ■ />ifir'-(’)jtij‘dtUn.i>/h Unf<ir<t<>ni crystallise* from j.' . ts* 

IHfid or ulcoijol in m !]i*w ncrdlcs, in. p, 12.S\ 2 : 2 /': 

. »rpur:iiC's fn>m alcohol in glistening y- i 

il* ID, p> 1212 2 "il /Ut!•(hoJ^^^'lil^cmlf^^d^f}W■tcttone form* glii'* 

JleoBeta, m. p, farxt^ 

..rJplUnwUhwhil*' cr> -tal-, ni. |>. too. A Mf K 

r^r DuplobonryUdonnthioacHtonB and the Oxonium 

■-V mi*3l» 'os IjhOh- {J.j^r. ( hum., |i>], 70,277 — 2‘'o \ 

■^Of Fromm an I lloUi-ib' virwr.* as tim ton^titation of slo' A -s* 

l^^lOQitda of dni'i-dicnzylidi-m ihiorn ttone (ihis vo!., i. 7k', fr s; ‘a* 

r^^^^djioiiit of tS'.t' j rt.'tnt aiithoi'.s vii-w of the nature of 't iaaai 

Acetalaiion of Aklohydee and Ketones, l.ti : 

^'ipSkr,, VXjT, dO, o'.Mhi 3oI l v In conMMjuence of ih' ^ - 

iuvestigntoi'.. the kuMior puhli^hc* tlic detail* ot o ^ 
oh^SUUng tti'tta!-; in nearly f|uantitativo yield fioin ald» h} 2 - ‘ 

of ethyl ortta f.u inatc. 'riio iildebydc, or kctimi' 1 » 
luii sUiyl orthoformate (I I mols,) aro dissolred in ab h-^t 
th%n $ mols.) and the mixture, iu the preseoce of a catalyst. *♦ * 



^ % Mi jMii w 

^^ nXHrOKk h. ^ 162^Hr, I 05^. whieh U o^1 

hi Ir itb«iiw Ifito b fsitik^ri>*Kijr^iuk^0^ JU. ^ 43««43^ 

ifV’ rAtalvikt iii UM*^i in |irninim^ 

^ ii 5 ^< u un^uh pfoioug^^» tbe yu^lj of the xn^iAl may 41 


ti? . \ < f 

(fxjserioient?* on the aceutati >!i iT acvietui 
g^,,i:c ^ y e^liv! oftboformaU’ an4 alr.-li.^! w iih.'Ut % i-aulyai ( 
t4,‘i b4?a UMa {tiul no! n irjo e ni tbt* i\(vu! haA 



^iensatioD of Dikotobydrindeno , 1 3 Indandion©] wft|| 
Plilbait^' Anhydride. i Akuri-a Muui!k>k l^HiT, 

\ : i> in^itiu lfonr, .. ^1 

l-r theciiiulrm^tion of j.IuIkiIIo :»nh\»!i idu with I :o indandrai^ 
» wkIuv I 3 (likHohydrinih tie J rii U^wlrtU^ in i>reNi‘nr«ofaeitt 
rryi(t*lUs 4 *.'» from xylono or tn lrohr>jir,<»no in yellow netdkjw 
Ht.. IvoH in iilkalj hwliuxidev, ^ivin;;j 
j«l9l«eofc 

! : 3 ntdttn J * ' >'t ’ll !H ' h !t QhtaiuedJw 

^ 1 *^’ froc.'dinj; cunii-Httid wilii al ol . !!,' p, t,.>Mmu bydrox^ 
«s 4 ftii-n. fnnn ethyl Meoliitr- in f.untly > el low, khinili 

Ui, |I. Ut?i ,xirnt ili^»!ilve> n :l lily ii- iht l ohr :i ?.= l,i’ jini) ^pAllOgti 
lit nktihol, t«n»j.i<ne. xylene, or ai dir and. I’ln^ >!ilt> tif the aIIqI^I 
aB«ai* 3 itd of oairium uro inteii'vly rnl and re idii v ,s «hildo in W|d 4 |rJ 
^rsU, V’j,;U j,d ^ Ho, n H.d h " 0 ^ aitalY''e<i. 
hed'ivtjon of aiiliydrnphthalylbss l ;d itaiaiidi'^iu' hy uitViiu of 
4iid aialic ami vield.^ the rosnffintu I . 

^ 1» 76 , which disMilvo^ in nrelio and or othyl io oUt<‘ Andilp ll 
extent, iti alndiol, water, hcn/.< lu . or wlrno, 05 . 

Ak attempt tocont!enr<o cnniphoru' nnhyiirnio with 1 ; 3 tndAlldioiM 
a» pTm^nre of af<»ltr anhydride yitdded J aretyl I ; 3 indandione (cOQI^ 

fwm S h«witi, Ahf^tr, i, I'Ji). T. H* F. : 

New Antb^a<lu^nont^ Derivativet*. Ki>t ahu I, At ini (/^,, 1907, 

iO, . 36*11 1 — \‘\) /Srifnio^i itiitnu(tn(h‘a^fiii7iffn^, prepartHi hy eoil' 
anmioanthra^^uinonc with dihroiji<ih< n/.eno in pretetiee d 
p^;4aA.4(nn r^rfemato and co|i|<'r powder. i> .1 <lark red itowdefi 81* |>. 
, dotwdnug in ronmjtrntid fiiilpburic arid with a j'rrcn oolorAtl^ 

itiprf, to a Marit* ri*<l i ti tin* ad di lion of a drop of diclirOttt|le, 
p <ilHai»,rd at tlie aamfl tifl^ Ai 

Uitf ahfyTj? comjiound, nepamlc.^ from vhloroform aa a hlackisb-vtolel 
jnnag a violet^ metallic, gli^teninj; mark ou fiorotlaiti, m. y 
3^, 2 p J?rortjoa«ffm<wntAray«idrotM5 foriHH balMike, iisarkd 



hSTrtd. (DR.-P- U9*16).-4j|Ui 

*r»»«fc *W«&» in •dd«fi«d «f*t*r «t 1W\ btt4, 
b rtfa»4 bytbo AJ4itU»u of *«lpb«ri« 
wilb of tlw ilu hlnn> tWrir^lim 

?|^i 4 it<i4 U wi«p<Midedl io eotn*f‘tjtrui'etl t-Aiinuia or 
r„v,iiUm W>dl treated el llu' wiih a mixture of'’ 

J b^redbiotic add, a \t*Uow Mrn>uiKH‘ having tliA, 
^0^ " « iajfocWeredtAjdrOi!*^^^ in obuinad* 

s* teed^rateljT t^iablt? towards wuli*, but U 
Ah i diiote alkalti. Wheii bratt^J in |.»biMUi| nr cr^Aol, 
rdtirt lo*#« hydrugrU chlurido and a wtll drtiri^ ITldl 

at-d U f*roduoi>i li. T. 3 


Atdbfoctt DeriTaUvae of the N&phthanthraq 

HR Axiua tt ikiiu-FAKKiK (hit f\ 

it and this vu] , i. tl:.M). Napbthwjl 

rr;^ifcib!<« aatbraquiiume in n^ctinjj with ^dyLvroI to 
Lfv j..' drrivatirea, wbiob nn w ith alkali hydro 

f ; ir rJlourtng inattorf» *iiuublv fv>r Vilt ilyf*ing. 

^a}bhv*nthmnc\ ni. p. , was prej^tr 

wavi ', (1) by bealirij; napbtiiaiii with * 

and roiuvnlraWd sulphut ii- ao^i ul IbiV", or by 
aUViim drnvftlivw with thost* at I In , iJ) b^ bf: 

tvr.ft t^r uaphthanthrauo! wjth and r.:no rhlorido 


Utteloiil te <1 Tertiary Alcohol ibo in: HnnKAv© Fj 

^Ars». ii* 464, froui i) mx. h !J(7 AVr, fi0t 

r*b* ; i 5, 3— 5i — l*Ixj«*rim«nts <>h th-' l nfiuM'in of 

buaitHiil have fbown tha» iojaloui i- a ivrimrya' 
fWtkoWn wore mix«»sl with RiCtir Arid oi unrj...) and k^pt at a 
sfe*at icmjvraturt*, fhiJ fjuAritilic^^ widdi h.d ^ htiord mio coin 

tefrid5*r d;0frci4 j%rioiU ttn* hrluw* : - 


E. W. W 

Tariwn^ and Bthereal Oila. LXXXVI. Com|Kmttdi 

4» Tfrrpmene Seriee. l>rro W'ArtAcii and Kiiif^riRicH Ito 

u^H. Fam Meisteu] (df*?iahrn, 1907,366, 107—226, - 0^ 
^u|.^ b 64). Th« {Apor coiiUioR a fitithei actual ll 
af t^. terpiucne »ericit and lln ir rtilaitotudupo'^ 
Part of the deUiU have b€*«ii already puUiiliid tfl 
' ^ ^ fdlo»iii|r are mm, v *4li« 



tii4 

- T«r^n«M monohxArothltm^, K f, { * . 

hf th*! mitftt r>f hyArapm cbl<>ride qd tbe tarme#!. 

«^»lution, fort»« tbft dihydi^jehionda whi« *?- 
frhbfvJtf in i^eriuj aind. TImb ra«j.A. 

from f-abin>'ne ohi^i vol , j^ iJo^ not soiulifv 
0f k&MA i-arUjii (iiuxah, ?UMlelhrr, and iMnun* «Ub]»> W» If ‘ 
^|dro*jd« ^ban in limontTn#? i«‘mohvdr‘<‘iilnndf>. r'- 

^ Th* I J , Ur/H nti fitter jyin ^ ^ ^ ^ f ^ ^ b u vol, ,», » , 

byihAkm^thnj.nr.m t.-q.uiwd w’»th^uI|>Kurica^ia V«rpr "7^*^ 
iMAft t if! tiu- preparation of ib^t^rp ^?r 

Tlw i ryiiEajiKfs^ ortti "‘lohuirH in irbita in ^ "T 

li, p, d‘;<’OM>j? >, H inai koiily v^ilatiit* with *». ,. ^ 

nadiiy »olnlJ.- Uiiti fiW.Tptn fivdrat^. fornm talxmi ^ 

l<>’' , Uffli ftitliy-iftiUH t*^rpin, and with hydr ^ 

JU'id f‘>t in-iii t»*rp5 tii*ii4^ *lihv'iro<;Tblori*l<‘. ^ 

When ai*!t>|!od with a v.vturatinl i^olulion of utA i-, 4 , 

yi»'Ida t*»fpino->l .»r : 

o “' j'pj-'* whirh in Qhtaim«<i iw! a ^ 

rdl 'i'H, 173, n n ,S07, 

rt.,s4-jnhling4'ifiHj!,*h:oMi • 

HMXtnrr of ■‘4>h<i c.irh »h(|i!!\oh' an ! ,.^ hor.and U VuUtilc i’L '%aia 
tW*tment with Jiydncn r! hr.>nn !*’ ui |»vtrrtUinii K iiuV.r , * * ^ 

dihy.lt.ilrrwiiid.', a h^dit rod, crynuDin.^ 

With iinufitii** I ft [w'f rnliiuHi, at id on oxidation )]*'■]>-, s f 

frotu ohfaint-} fr-.m cim^d. ' 

The U'r|riiiiHd ■ihtainfd fn-tn rardaiiioiu and majorana u U 4 *^?, 


CJIr''' i ) 
t'fM H, 


Uhb eonsf iltrifii rM*- 


r\\ i \\ 


J JI .( i^iliw liiO tM!. 

|l*»e, m. p, Mt Hn , ohraoo'd <jn n\!<lati<>n witVi i.' 

gUttfiU*. ytid<h rarvonoio. wli. n h. atod witi. hydrochiorir a : 1 

kydroxj tf non.-, nil .( M..<J .|j l,'!!l|. j[lX'I’r''-01I, . .> 

pith ehnnnic anil, n»-idH a siimll rtinoutit of a koU^in 
i^tcarrbuzoiu', > V ,11 ; J o *'• !’ 1 th , niol may Ih> th s axo* 
tldnydritx s N r juio' t * ‘4\nli‘M'<! h^* [>ot.is.is!t]jn ; 

•rfution. lotnnn;; {wi, i.-moM i.-’ {u:nU. The acui, i\ M < 

2(M> , u luidi is tin' tnain pnxitnl, water wr-oi; 

Witll boded \i ith ufid-i, f.ii inini; a An7one, F 

It* voUtiii' witfi -vt'rtin, a Us I roi tioatinent with alkalis 
Iwi til [V Jo,> 2i.-*i , Piu' t*iutnrrjc nn*/, nt. p. 1' 
i in [1. , ‘J 7o . from w hich it \» roio'io r * 

IKtottof alkaio 

^nhmrM!.' ha^ UY ^2^4. and - n 
b tnhydroxvs. rpvvnH. NTY t Jl lM . Oplicallv o.a 
l>f|^, which on HU, laio.n \ioi,ls tho nv'ul m n. la,*'' n 


. from w htch it ij* ro;k'*'io 


UnjMmH.j fi ijn sHhir.fMip' has jalj, ‘2^ 4 , ami < u 
b trihydroxvs. rpvvnH. NTY t . Oplicallv 
[>f|^, which on HUtlaio .n \ id, Is tho a(‘i<h m p. la,*'- \ > J 

fr^fttermnetic dihydi'H hinndo and from the fracti<>m« oi 
^sfliliiot ht^li&g at low tcmjK'ratoree. Ihe terpii^^l from 


ia ^uUoe l«ijt 

J » mx^ ^ carr^ojkj %ini trtruJi) 

9x4 LaiiSwr. Abstr , UK' I, i, A 

1^ j i5?^5l tW «Hi«litali<ma.l UrmiiU 


NO’O't 



of tho 

<S. V. 


iiitfuttite, whioli, io'i^f-.rr, -a. vu-\\ K-i jt> v! 

^rfe 4 .f IB wf (lit* roxuU-H of u-Uo ji.ir iarmlfti^ 

i* <tg^*jdNNrvti It* tit’ biiuoi^-i-uhir 

1 ^ with 11 iii.^ ‘.i' -rt n of tho coiixt lUitHUi l>f^ 

y zfi 

I. CAryophylhmiv Kh\^i l»ii>x»is* *n 4 ,. 

4 jU(^?U’ ( 1 ^ 7 , 3 'X 3 , i ,'.'* A of <my<h . 

tn ouj.tnooiU ^ of tio^ n.vovii^MUr.ii of Wful 
w! f AU^tr , I 'J‘"’, A, A, .^ . iV'C*, 1 , vi'i'^ j. 
ftJtrv>j»cx lilor'oio {tn, |* IfU !*oi ; WallAch 

W*fl«.^, M^if , i. iHl . ITjx \(,i) s. Lroiun aiuf Kre»«f%j 
t, |Of»f is fauihl to Ih' a ini'-'uto ^ (sn « vlrjiction witl^ 
jlt^i iroriUmmiT l<h,.,of ^'thyl ruot.iio, r it \ oj.jjvlh'no in!rc\£iK'yaiHi^ 
fttdMiM Rliil t>ti ri-iTv fi-iu I iilorof^^rm ts«‘pAni|i^| 

tryxufii. m. ji. 1 77 jf ^iouly ot 17 '.‘ if <|Mu-klY 

s 4 * ' 5 #| 4 «r%i*y m* 4 :tivr. t^ I'Ul'Io, hi 4 :jo^ 4 .i wJirh lfdili 4 l^ 

hyilrtH'lilfi u‘ i^i }:iiri> .%■ Iomh- M>!utif«l<l 

Atiii whirli .iio oiilovii Ir~ ^ .iT ? lo oj-litiarv 

WciL^iip blue wheti 1 /o- .tUoUol < tin 1 Rn t^ito 


<itryc>|»hylh'‘r.t^ niti o^^h. Iiii'i idi-. u 


louiy ot 1 7 '.i jf <|Mu-klY 

uhihi 4 :io< 4 .i wJirh 

tn- .%■ ;io-i loll};- M.luthm# 

loviilr ^ a\ ?Io i-nlihary 

I/O' .iUoUol <-tin 1 RortRto t^iiraei.A 


tn B«Mt]lia^ 


|L 1 ^ ’ 1>*^^^7 \ ir ll; 0 <ivi 1 ?* !;> iu'oli- M; ),(*t mltfSttli -p 

1^4 iSKii? W t-iiBMirx iiiiYr, uii^i ;» foc', < if '> N -iihioh ( ly xUiIUmmI P 
ffe ' mr iu-x. 111 . j,. lojA ,, 1*17 j . '‘fwrittgly, 

Ifi h^'h? |m'! ri»U*Utll t linl iir< I Sill I « V i Oioujj.r^ }.tlt ijiw ||,}t IVUCt ~ 
*ti* Ui.j;yUu.im\ a * 'iiry I!<-io‘ ; > ! j i-f* n ,». t*- witit 

. 4 Wfas Mmiu^ N-iirt’li.yr uit-l j jMm .v t>i, |. i i;<) (f^S 

»x-? i j:rM!-fr.n- ih a r}iryoph \ !!< ;o njii ^ '.)h !:.- ■, oiijjUjo. Tiiu 

Hj^* N H M 'H A*ii, 1 i, • ry ‘■l.iiit th in ;,-liftoniijj( 

^ p , ftii-i j<, oj!tU’a.!ly Hi.o 'niv <7 <’ u y<i|iiivi!< ji«*ij)tro)b<m*yliii^ 
?^'hrein«*r iin<i Kn/tuer ' n icw-'-, in p 11.7 . i.^ foiinnl Uy 
of twiijEvUmiiK' uij till- // h;!i . jf. rry talllti^ fituft 

■ Riwi alo ihoi iti iio***!]* jd. p. 17 - 17 :. . U];: +:»I 7 '»^ 

^ ?^U « R lit V (ifot-i t ory k^driM'h /t/ i o f r 

e ^*if^f^K’tr^^vphyi(fng, uN, fortio-l l-y n-<iui u,j; 1 )io anitTOSd* 

grjth ntitl ntoUiyl :i',( ).<-!, oin-^? illoi h in rhumbotdn/ 

* ^ - . i» i>|»tie 4 Uijr iioKiUvo, un i yn vU u t ly tuiUno Uilditim <»»• 

biutMiui*. 

^ fonmii i.y j. j;j< ti. i. of thi- introHCkThbridd*, 

ru. J». iiiO \l\ , - a;., • si 77 . 

cAi-yojtbyileii^ in. p. I In , | « + HrJ iiO'', wl^n 

with iKitit-xium hytlruMtli! jind uoHlc wMH ia 


I l-y n-<iui u.j; l)io - 

, i-vyt illooh in rhnmbotduy) 


introHCkThbnd(% 


i I;. + Hrj iiO'*, wj^ii 
^lid ttSd in 




, hrnm yitir ^ 

jllffiP^ mkdkiyo&0om tod mo itf ^ w'Mt^ ^ ^ 

^tilioo with mia^holic fmic dbkddm, mud li wohmhly 
ii,«,«4wW, C.H,>I^OII), ^ ■*^ 

f Th# mctM^jol on eriotiiH^onotia k&ds to f-rm^ 

^ whkh crjiiUlliiMW to | r 

reduce ikUito^/nimcAl Ailvtr sf^iutiuri, forotii a t^l 
With a/jutTOus uikilH, aiid a reil culomtiofi ^i’.j. .h 

{|rne chU>ri'i«- i>« furih<“r tf*Tatm**ot wttii uu encasia of d; is ^ 
thift 0th«r jrh^id^ tlm MrarMthyl tiher, uh;. 

lilica in yellow ra‘^*d!&?t,aa |». u inud ihle in af|uis*jui a l.; ' 

not giv«> a coloration with h^rrir i hloridt*. Whim i ; . 
^ajwiam hydroxtdis th« Wttam<Jthyl ether forma p , 
idd. 

I;. Im the light of those n'aulta, it in ron^idofed that the 
#ti 0 »iict)onone must he represeuted hy the formula 1 ^ 

kf^h caaew, the jjoaition of the oiethoxvl group remains on-ur; 
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OMe yil. 
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ll.l 


CO 
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uH 

0 1 


(mw also Tower aud 'I'utin, Prfw*., 23, -43). 

Spectrophotometry of the OhlorophyllinH and the Ejs*? 
MUcm of Chlorophyll. M. rsM;TT</»Vr. 6o/. r.-r B, 

JISB - 3U7. Ootii|tan' this voi,, i, 7"'7). U*««ult.s oht^uhid ;> 

mleeholU’ »iolutioM id t liKu Dphylliu rtlo^w that the ah-iori.'v.i. 
to the blue |Mirtuni of i)u; sjs-etruni tiian in the red 
A 4hd 475 ran he tiistirigiiisluMl in .Hoiiitiuios soddui*d U» 4 t 'i.^ 

to til e rc<J [K>rtion ts n»i longt r \isihlr. N H 3 U 

Phylloxanthin. .M, Tsvurr ( li\och€n>. /Much., U»07, 0 .7.^ 

•—A reply li» Man lilew.>iki’s cnUeisin (tliis vol,, i, 8*j7| ^ 

idto^a drawn hy the author {thw vol , i. 7H7), Tlie -|»v?ru» 4 
jiliyHnaAhtlun Vi-ry siiniiar t*) that of /i t lilorophy 1 !a?? jw tir^f *4^ 
4tto®*^*fan hr trausitu mcd into phyiltK'yaum. <j h 

Nmw Method of PrepariniJ Assophenin. WnAiuyi^ 

Itorr [/eiUck. /iirh. Inti., T,M>7, 0, -8‘J— 1!UI). — fH?*aiI.-* 
j“itg ipnn'medH’hlorcHli imiiu* hy the action ol a Milutiot; <4 
; powder on plienyli'iiotiiamine or it?* hydrochloride ; h) w •■ 
a pute w into ['nxluct i.s UMihly ohlaiueil. It is Ix'* r 
miOplaUitn hy idilin}; aniline to its >oluUon in !H-Ti?.ene ->•< 
itameia are ai^i' tormed. hut a/.ophet.in is the primipil p* 
4pWW0f aiophenin fr^uu .73 ;,'r«ms of ipiinoiu*dichJoriK!i {in ' ■ 
ba mmiiiy ce^taratod in a pun* >tatc. C !’ 

Ozidation of Aromiitic Aminea by Mean* of Maa#***^ 
Si^twith Formation of Dyea. Kkitz Choskb (C'4r«u 77fU , 1^ * 
31, Sl4a-.94&).-~If 10 o r, of ft 0 2% aipieoua solutioD td 


•j •*» 

^ lyiJftftii fflit firoai ifnn 

«i4 «l» rw«U% proeipi ^ 

ft&m of «*ljA»nV to lij^ mixture, lii^ |i obWotj^ 
^ ^ loltttioti. Tiit^ reil suWtAiiv'e i?^ nwt #.iifeol4di 

» vh *aiy! eWhol. Ttit- cjjamtjun uut |»rodtt«Nl if j 
^ li^aul an^ tre»ie.i M'fvar^Uilj, Co 

i ■? - in the !iA!Ut» m*utier w:?f, 


but UOi With Irttiarv 


aunn 


li* *i-’ 


i rimAry or »«<tauhu^< 

^ , ti or 

result* ('ouuriii Khrlu’h afj<i ItcMhfjtu ?» ft>i~ittt>|^ 

» VO?, i. IWripti Ml. aiv -iveii of tlio 

.th liumtrroa* aroujatii* euiiiio no.l <]unmuK't>i«{>ouo4* 4 
;»’» AulwIUlli'O i» .olulili? Jit l ali'ulh*] 

al«) jjjvtuj. 


'K the oolourofi 


4 iJ;! of viye foriUtvl i. jti‘^»J>»UUoMai the mafiO:iur >0 Milt aq<| 
1^4 u lb*' voKuir lOirtioii Uko. pUoi' itj pr«Aoo«t 

J |j5ar? ./ .. I iiiorolo of arM.uuu\iji fii i.l, imr js iliimni.hiH! ih MitouiiUy by 

4i^.|.‘>- ! fiojii amount* of liy\ioo^eii cyaiihb' ihi<H'Viitiato, ittiil ii 

' >‘ v-u»|.!<*t*'‘ly whi^fi tliMso s^ro proMost m mnlr<*uUr projiurtion 
^aU. Siinilat ci>!.!ur roavt ion. ;tro ubuint^ ID Uiii 
■■'S'- ‘fjiiy tn jioolatoi tviv*i wiui foiiMu. Mhloriilo; 

»;-rvi wpjH-r Halts tio not roiomtiou- Y. 


Urthylfurfuruxtiiia^ldoxiiiio. Corro<'tion ^Vl^llKt,n Mitiowt 

it? j ■ roijipaiM ihi- \wl , ), ‘-l.i'J; -!'hi«oom|joim<l, 

» : ^ , pi. vioudy rc^aiJoa uMiiMuro ..f lhj» ^yu ana aA|i, 

?!,o oiiriii', js how -‘lujwii Ui (k^ jojro met h\ !furfuru»li- 
^ , ' K. F. A. 


Hydrt^porbromidrH of No^ativoly SubrttituttxS \ Pyronae. 

KtiSi ^ ‘j’l? /.Vr . i:yii 7 . 40 , ;ioi 7 :;o,.i? {\riiij.u.' Absir., i, 

• -’ '% *i { ('ontiMi y i-'i Haii?/.-i h oii l I ). n-Uirff s vjow tbet 
.- I hu ihi^ n*Litively slr oi- i, i j.- pi .j k-i t ii i, hi m rapahlo of 


h; lroj>^i biotujtk'S, I'ry-1 ,1 


Mil 


: MUhIu ityilro- 


fe.iur :;}„., ic* have Uvfi fiom { i vkom-* wjth feeblu or no 

Hyl: i-Tj-ruaOilr* of liroiuvo an l dtiuoru j J : *’i .iino-t hy |-4 pyrotldi 

»r?ie prvviuii.ly to Mxi.t ju tio* ('rn‘h' [iruilm i, of tin* Acliot) of 

; O-dimotiiyl 4 pyi olio , tljM rompo.ition of thU 
- lot in f.iijinl now Uj iiave un ltTp'ono litth* rhan^Xj in tWO 

ii**> J. itM hytlrojH'rhroiui'li . are j»ri*j».ij o*! by tho iiction of 
* ** " ’ * ivy lrotj'Mi bromitlo on )»roju >■ auii djluvniio li : O'dimetbj!' 

~ 1 /I'/o'o/iJ' ^ </>i rttfii^rKfoinvIf', 

j-^»\vin-r. diM-.xnp iu!! '. 

*'» 4 pv/'o/j" A ydropr/ ^yfornc'/e, 

^ Krj,.m’ir,llr,. 

14,^14^ wbt‘U fri'shiy pn |»iirt'd, clofotJutOMeJi only sloffly at 






tilbjrl 


€,,Hj^O^HBr,Br, vad iv 

%t^ in reddiUi Wowtt ii«m 11 mi or ^pnmm, 

ji^ b vdruper^«r(»ii!tla« of Uao }Mro«Ufi*io4 dtm*t I 

UliOmjMMtiufC *beu wiij^h«)ti wiUi &lb«r or lig bfc poircitetiia ^ - 
l^otr, rTi^Umg fui»<?4o! browioo ooJ li)4rog«r£i iurtHaidr. 



i HynthooMi of Boiuopyrylium Derivatives. 
bfi4 TsiotKjii vo?i F^LtK^sutiio {Her.f lyOi, 40, 5S15 — 3**i - 
MTi^lttiin may ij^T pre|Ar®<i by tba m«tb<xi . ::, 

ihtck^r {AUitr., 1 !#U 4 , i, Vl*i) ia the tyaiiie-. 
^ifU 8 eo£ii|> >uiid* ; thus, 'iub^ututeU ben^apyryUmn < 
by the octiuu of mag{ii»»tufu alkyl hromiUt^ 

e,ll,<f!'. + UM.-Br - 


<’ 4 H.<^'^b><'InOMgltr) 


( JI. 


iub 4 m( 4 iinnul 

400, S5‘J ; I i, ll.'t) from 1 : 3 iiikrtorn;s anil d\n\ 
ere ilMortom hytlnfxv iH-!j/,t>|»yiyiiiim ;*altrt. Tho h^s su 
must i .UM ipu htly uihUin I mol. t>f a ^ r 

f »»eut Ml ih*' formuia* iishij»u»‘‘l to them by Uuluw , 5h' ' 
feetiy iiiost'iil ^-v wjil of iTystallijialioo. 

7'il>‘lro%) 2 l>ioii) HK'tizujiyrylbim pioralo loi^ea its u 
fcioT' at iMo vvitliout ujuler^uing ikcomjKjjiilion as ■,* 
iMd Bichorc'r Jvc. at A. 


. m‘ 


' U ' H 


i\\r\ 


l^y aW> I't^-uU from the rini^^omleoaetion of the pro 
tfhe uiteraftion of acetahU'hyilo of ketonra end a 

CJI.Cljli'o-'Ujt-ca-it ^ 

Hyiifogott fhlori'io passoil into ti mixture of rewirr)!'- i 

lKXttophunoft(> 7 i’ ' 

•CiH*t’ 5 .fl 3 ' idoiitit'ai with the coa|>oun4 

Bhiow ami Sichtror (.Vbstr., 1902, i, 113) from b i 
I'ht! t'om|M>ninls ohuinotl hy Biilow 
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SV H 


flynthoeio of Leuco coumaranketonee. 

VAlfeCKi, VoTuit LAMfU. rtlil] (’ll. MaIUM'HALK • 

-3000).- rito syutiu'-iH of />*ben*oylci>muar;*ns >v\* a' 
r to throw fm tlo'r ii;jlit on the i*onfttitution of caUvhit^ 
li, 73). Two MioihtsU Win* tricMl; (1) the con vers ; 

Ue into the coi rfsj><.>niting coumaren derivative, 
aromatie achl chlondcit iu the pretence of aluiuuuuss 


t -’* n«v 

•=o. 4 ^; 

.iuiM 

.vyar«ike^ 

hyk»af ' 

shiSiik 


' •*f-i pH | 

%» efclif fNMlilci* Ik ery i^UUl «t<« m iLi&4i, wbits 
Ttbwn Mi •fao for»ed lii« ^[t^rillglT «>ulubW 4 « 
t crystallijSyMi 

•- p. 324j--326*, AU stt^fmjtu, bowerer, to 

WorU raurtion w^re ati4 iln gjj^S 

i.rl'iwrt US ih* broiiM>>deriv«Uveji. fir uumA^fihrom^tS^m 

jv 4 ; 4 iSM^hHAitaryhis 

.Jg>«<i‘~/i‘^^^'"'^'^ cryt^tAlli^feji in whito 

111’ ^’^^ ibe e&iTOsjSOOdmg eMy/frt*/iWy 3t*nv4livts ^ 

^Ife r -1*~ 

* ^ vs C j ^ H . , 0 ^ Ur, w hit*h crysbaJUfi^ - ® 

fp -ii Au-uhol, HI. p. 72"*, titsdii hut yield /^iKthxovlasuiUAfait 

^ »*itli iilumirnum ehlori(l»; the j*rmiun obtAiiunl i« /» b«i)ft^>|^ 
jkmU Tin* oi^r«*{iamlthg cuui|x#uiid, Ojj,ll^U^» |fg 

itMlf re4ei# tMMly with aromulic at id chluritlMl in Ibl^ 
. f duiuiiiiuiu cblonde iihd frem aniilcyy to Uw {ibetKd 
u«u D iiv dniwu thAt tuUiitutiuu <Hvurs iu the l^rA’podtlbu 
M tW atom. : 5 --® 


4 3lra..<‘ ft , 


rH. , III ji, 44 , 


Wh*-t ‘ jyi'mletmi in thetriclinic sysImu [-f : ft . c - 1 • luhH ; I ; I'SSSfl^E 

* vi<t 5 j )’ l<*^'4.s , y 103 "ll ]- ily rediu tiun of an Hlruliulii' wdntioil, 

was ubtAihoil ns a vihrou- uil ; it in cohjiictufi^^ 

t'. tAio |ofrul sabsUticoof caUvbih. 4 ) Va/ryy/ryumurun, 

r.ii,(oMe),-C()-o„n,<:^,*p>('ii^ 

Hi .UMit, whiU |.riam», m. |i. i;W->-j3r", am! given 
'; ifHrfj i vmUrot/icvnutnranf 

' 'l^f' ^M»),- ai(Oll )■<■,, II, <^V,|"'>C1I,, 

*^* m. |<. 'j 7 ^^'TrimeiJtylyiilluylcoumiU'an, ,.-. 

<',U,(()Mi.),-C()-(v[I,<^,^J>fMj. V 

1^.“:^^’ “■ ‘’' “J it* Wcoi.,|«uud, CuH«0w 

«^») »i«cou,biuwwith und chloride* to lorm nimUw dltlfi , 
t'uH.,Oy, >* a« oil, b. p. 366»/710 mats ’ 

to a erytuliine mase in a ooW mlxtore. 6* FerMfr^jj^ ' 




U>;X— f»n»# 

n^m 

Th# ftiiloiriog «)iiipi.U!i>U an w ai«#> 4e»cfitcK) ; p-mmirv 
4Htwot^« ir Kt’UMf, ^bifh ery»i«Uu<r, 

IM9eflU^>in V* lb3 ,ai(‘l /#ucD Jtrivati ?!:♦,( nL, 
Btt. p. 84 — , \P^lrtm*'tJt>^ijiill(>>/l i>*tJi^ianUot*,V^^\i.^^)y i, 
U«« Uum i-mt\\y( 7 nu<\ bar, m. p, ^ , 


■ 


Further Syntheeia in the FUvone Group. HtA> 

KoeTA!<i^<“Ki </i<r., 40, ' 30T7) [With .M. K 

V XM^yrof^iflJi'Hy jn^t, * . [ir».'[>4r«*l by lh« n,\ 

qinuac^toijlmfsoue m«>rit>nictbyl t^ihei , fuiii.-U')!, and jstMhuih 
cry^tAllijw^*- ftotn alcnb^jl iii 4 i*l*juri»'?i?* ui, |>, IMj . 

/ . t* ylVf /. IJ 

^hitxy \ \f>t.proi>>jfjltiUHon^, OMcM », 

by broiiiin-tliiij* tlu? ctu rv*4|K>ri*.liri^ uu-Olov) uo|»n>(»\ Ji: 

tli^ulpliidi', f»'sun whii^ ijtiHlle!*, in. |i. 1^5 - !’J7 
^hromotUvannuurt wh**n tii-alwi wilii conct'iitraU' J 
hydroittJi^ in alcohnlit: Mflntion, b)'ilrn^«'ii broinidB in riu 

d'fflMtfAyry 4 nMf *( ‘^, H ^ n ■* ^ 

it ctyhiabi'4»‘N fr<nn diluN' alorfnd in wfiitfi Icalti^tN, m. [ 
beAtinj^ witU bydrio iii- ai nl, b ^ifdroy-j 4 i'v'‘/^roy<y/^art>uj*. < 
fomed, and fintn nlroiml ^nvr- jrvlr ytdb>tt m. p 1- : 

I^NVilil A, duhM ii j -J a tiiiro' 'i 4 uvrthor ^ 4 iMiy/ro/'-v’t. ; 

prejjnrt d by cond- n^ui^ < ’luiunol wiin [•;« snul, . 

nb'uind in jidlnw [nvMin lu y l04 . \N iu'U ^n ubudn !.* 
lhi» vump >n*id i-^ hnilf!} wub dilutu iivdr Knbirio jv'id f^r : a 

buut>, il 1 ■> tViin^f'>rmt‘d inlo 7 i/KfAnJ''/ 4 i^njirroffyltUiVKiu y.*. 

.. . .. 

’ Ni>CIL 

>hirb <-ry in prism;^, in. p. 75'. .\»uyl nitrini * 

tbleric and I'Muvrii lb*- lbiV*atu»no inU> tbo litanius’' ' 

Yfhith^liUW'S I'l', IN un>t;ibl»‘, und tbvie it;NnilN “i -methv ^ i 

i?aw« 11. <f *' ^ ; it crvNtallnse.s in ; > 

gUnWinlyg IfUtb ts, in. p. . I.ikn all jlavaimlN, thr y n; 
laU iN^iarin^ly soluidn : t 1 h> ( * .11.,.^^^, haN m i 

L llw{ncii<i|j of tiu' iiM t!it>xytj»*^pr»>pyii!av.‘in»l with iiydn 

JkriNo lo 7 Ajjtfnvy-i "’hich ! r: 

^ ■olnurlosf.N U>«^bts, in, p. ‘Jt;! . the dnU’-'t/ifr'. I’ . * n ) * 

t‘Uiti4 laM'dleN, in. p. 1 1! 4 . 

aA<i/4r. j tb 11. T{ i s o w 1 1 1 1 . ! 2 ■ // 1>. /roj- 1/ a : 4 /i iurthu-x- i 

H 'rn-<M‘rjdl4Vll^lV, \ rn^- 

^»ip‘n’?n>n> Viunrtbyl t-tiier aial onnuMwd in » ;< 


' t fit 


' ■ *« t; 

k. u 4 
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.."in 


A i*m 

» 4'«14rt 

'.s 

\ -M 

urii 


,< m 

■ f »» .f 





j b«»* ^...Itailh^j dw 

Hyj,. . >«>y«aMM»w»ol in » umiUr im«ii«^ tn tiwi irf^l 

* ^ [ 4 {\ forms tmtl!. mm 

, r i 01 . J . 1 J V M( 1 /?vot> ^I rn 4 t n .% ('.^ If 

• 4 . ; : , ;f Ui/ y ' 4 * »y/f/ ti nrf » u >s , t \ . H , ♦ » , , f i > j m s !« !o t lilfT 

* ■ {inii VH'i * . . * « 


'^dfU 


i. I 


t % ^ 


[■ 

H O whil<* in. |> io:; . 

. i>v: f y 4 ! **Hyr 0 p^fI • > ro . n*/. < \ ^ U , H ^ , .1 
111 j- , thr ^ ii n*., t 


i V U'ili ilf iMM S.'llt i ihtt 


Ml ^}isH»n.: 


'»Tt,\£fcr I 1 

oii*c,jii ;( UM ii:('n r M^iv^ 

i:- v. . aUK'hol Jihti 2 1 - 1 j 1 1 htiio! Uioirr >Mnilur «"Oin 1 itiomi 

1 .1 lit* tvtJi|>viiiMl (oiuijurt Al.>ii‘ , l .^ltS, i, cr|stAl« 

liM's fiDiji iiKiiin'l in or^ngt* r«<i 
^ pUMii.. Ill p. . tho , 

*' ^1 i^i puli, \ellnw, ni. p, / 

« H ; ( HMi , .s> v;* . i 

CH ' rin^i ii>H^ nifiiirAt^i fill inula) forum 

.j t‘ ’iinsi li S' pi >^>^, m p, 1 :H 


^,11 .^V tti |a}»* \ ••!! >' 

}^if, (\ H 1^ wrhitP, nt. p, i;>7 


’ 'I 


'p. :‘!1 Jir- Urn 

w, H. 


l^pftrAtion of Sinntftlyl K«torH. rurin-i m: Kmuhk voji 
rii fA Uo iiv’ M W. I; IV i S'j''rJ7. i '.nnjMif* Abntr., 
M- i. '.‘i'l-. Ill' Hj\nt;tlvl r'!<*l^ (if Mil* }.!;:: Ik l lU'iih froffl 

4, , i « Tiwaiil-’* tio not ijn* unidi'asjnit iHituir A.n(! 

P j ri't't itM'f* of fif-n saiit.iildl ill,, I It, ('H(^<r^ Kitli acelio AcitI 

'l* hiiriiiilu^un'i. 

il/ nr.i?/. tt rlrar yclliiv^' oiL picpari'-l )iy mixing Kantalol 
M i'^»rU ( hi unit* ritnl coinplt lins? th.* ico Hdis on tho wal^r-lwith ) 
n tp.- joltlition of ;i!rolioi. 

;v i i 'rt!* aid myitiih/l o/<*iifr roK<-ml>l(* llio pnroling «im» 
Afel, *?.*( \?i, pr.*par(*rl n*>t|a<cMv<‘ly in a Hmilar iniiiuor from vnlory! 
n n ji'H and lontalf l. ' (P '|\ yp 


IVttpArat 




Thionaphthon Dfirivativos, Kar.uK it Co. 
^ ip’.*> o Amiunplirtiv lthi(>iii\t<»I!i(‘ arid, prrpapod front 

*• ' *' ftirl rhlororna-tir arid, whrri dia7<.H‘*rd and troitol wiUi 

>>‘T«« \ iinido fill cydiiuj'htruihhuy^jl ya^lic ocid^ 

ni, p 1 i'j , Ijj,.^ s,)hsfjii,rr on )ty‘hol)>ia wifch 


\ ‘ l‘ ) ' I r o X i d «? y i o ! < i .K I J / ui t no {\) ihion o phtMe w * 2 r/i rltoxylie 

* ’ furthot ItMtnO'nt witli alkali riM* to d hydrOltV- 




•*»* 

% 


r: 4 iii||g 

-^4 it 


lf«w AlkAloida Ihwi Fbmts, Tmwf »n ! 

%m. 4a 377WSTS5J BuU Soe. ekm., lit ; 

I— I0l4jf '^Tbe hjrpothf^is fmt f<^vard b/ PktU (A 
r^vm m^iOTt from th« turi that alkaloidt of w«* , 

^19. hy »u^m dbftillaticm from planlt wbub r 

pWlM fH(h dilaU MriUum earbooate n^lotiem. 

^ 'lb# fonr^fitraleil aqm^uii rztroct of toboroo 1eavf*(** 

when dbtiUed «t «0 120\ »n alkaline dMWmi*^ f 

^l^imlkiine and I inothylpyrroline were iaoUted tod ti« 
of tiketr auri' and ^Ultui rlilorit.ieit. \'M$tU^pyrr 
cryHn\ii»t^ in yellow prUma. m. p. 232^ (d««mip.). 

J^Urk pep|«t yields a d util late which dor# not oont 4 Mt) \ •.. 
by dohnutone (AWr» U«0, 30H), but a h^m which 
|iC*MeUiylpyrroliM r^H^N ; thea«rM:/»/or»d«»CjU^NJlA t > 

JiM in yellow teaneta or flat ne^^liwi, ro. p. 183^; the pb i 
§4U>w, rryjfttanine |a>wder, m p. 217'^: ihf> pl^ini^orvU, 
{(^,H,N),.H,Pt(1^ 

-iPU p. 203% foriBM mt<TkM*coptc, orange prtains. 

The diatilUte from turrot waa found to «mUiu t 

,(W9id a now l>a.^e» dowctn^, a colourless, oi v b 

'• tttcolin# like cnloiir, b, p, 310 — 25^r, [a]ii +7’74 in r: 

form't long fi«>«d!cfl ; no ptecifuiateisprcsOit f^ ^ 
initc, pUtinic, or mercuric rhlorido to u ^^olutiun of the 1-^ 

^The hydrochloride whtMj liHitwl with ^inedu^kt d^awtmt give 
^ith a pine stiariiig. The obUiimd from carrot ^ 
^Ideftticai with duucine. Kinco it given the pytrole r«a» tj 
m. p- 173 -IT^ (dct'ornp,), U inaolubfe. 

The leave* of |Kir«ioy yield a the cry^tallmr* I 
which giv<w the pyrrole reaction when bratCHl with r; 
cipitete in obtainci! on adding auric or ptatinic chh rrl 
» of the hydrochloride ; the prero/una/e forms yellow, 
dies, rn. \\ 3itt^ 

leaws yi*dd a Uu*, the h^f^rorhimriilt of which 
fiMKk when iumtiHl with rinc So precipitete j- 

rric arid, ntjrii or pl\tinir chloride lu a stdnie^n t 
fwrolnuic arid produces a yellow, Hoeetdent pr«. : 
aut h{7^(y>n*idcr that, since the al»ov« baa<^» wilh U; 
andne. bs^ng to the [»yrroie group, they are proKi- ‘v 
Ii the planiVlbumin. H *? 

;^d^Mshonit AlkAloida VII. A New Oxidat; - FTtidw* 
g^^ttaohonine. pArt. Par* [with Krkst ^ ^-■ 

mo^M] (^„ l|07. 40, 3655~-3658).™At» mU'm^ h.xe 
Of wlAktidalrion of rmchonine by chromie acid m either ?ui^haiwsdl 
add Wa been taolated iimaadl ^oaatity Iiwata 








\ »db» 


’ ftseii fi 

bykw 

‘Ate 


«» 


f^nwwww, irom whidi il h prw^pi _ 

|g^ U t«oindM bf din>»ic ari4 to rineho&ie aHd Mi j 
pOTiOAft^lhAto ftiitj btoiniu^ arp, bov#faf^ 

k^mAlarid^, Hi'l. tiy.ukilvm 0 . 

guf f^ m p- S44i-~247®; tho iiwtAiW**/#, m, p. 

H&fiidt it oiijr* Tbo bmae combine vriU» h^droxvbLOtiiBi^ 


^ *nfj R*I»0 (Ptieudo-) Commercial Tannatea of Qtito 

; (O^nitiut, llHiT, 37. ii. 2<>r) :»::rtK_T»ncip a 

: with th^ onJmary j»»lu of ijunui^ a.*!4iUre 

«t,^b are usually yt^lU^w. Sudi tx>n 

- j ^>J«<>f^it»^ta of tauoii’ ju'iJ, aro when aolutu^l^ 

Aiu\ *t*t t|uiniiiO halt-i, M^ny of (ho oianotrrria) ijtualllii 
* a.r oxupouQtln of thtM jiaturo, rrt-Jiiiiinj^ luiyn* of th** 


M«r*l r 

.<r or faliie taniiates, i 


t*aut be pi^p^ircd under 

‘r-- 

.‘v.uu. m tbeiie c‘otujK>uni{s i 

^ ten 

irihlis of displacing sulpli 


wuh qiiiiiine. True ^ 

fmi 

‘Vising solutions of lh»? ba 


the Unnaie rripiirt^i. 

tW t* 

i mmg torn pound# liav 


it* - mu only ^ ^ 
! jinijiuriioim viiryij 


5 nnioo tatjnaUot: N .(♦ i| ;i]i o , 

i,,‘»,N„2(:!„iii,(\,6ii/) ; r,«ii./i,N.,;i(',.ii,„(i„i()n a -I 

... [«...doU(.u»C««; II O^IsHAi 

;(('„H„(),S,,U,Siiji.riC II <1 'J..!! O yS 


'-’i’»ll»<\N„n,.s(),.:,( ■ ,11 . 1 1,,':;..! I ,i'( ■ 
•J((.'„»„() K,,31l<;i),5C^,li,„( t,.l;i|!;( i , 


j,, 


HU;l,5t\,ir n .ilf,i > 


T. H. 


Obiained in the Working Up of the AlkidolSi^ 
with Cocaine. Vahi. IjuirnMANv {fUr.. Iil07^ 40^ 
i Anbydrooojionitio Hhyi rM. r i Ktohorn. AhMr.. IHSfe 
.. U,l4*r, Ai>frtr., 100!» i. Gilo hai* hofii fouml in (bo oegooitMN 
in the iiofMmtiiin vf tla' >.i4>-i4iaiy alkaloidii 
^ (K*,. Iiijt formed proUblv t-y rMt-rilK-aiiofi of »ubyd«» 

■ anng the proce^ of M^pantUon, Th« cthyL c^ter, 

j*’ hydrolyse*! by Uilitig brdit>*| 
V forming anhydnx^goninc. The ptmUs^ 
crysUhieen jn veHow m. p. I6lf S 


^ 1 1 r * * *■■ lu. n. JOO j Jum 

nt: Jn ^ ; the ourkkhHK 

fornw lemon yellow gremiles, lo. p. 124^ 


povtir ^ KjotlMkiie teeliii# h 4 

IftyervitM, tb« autlior h*« altmpM to | 

Mod whitb eju*luJei ttie ©f ih» 

ol?!a)kiii« i» r<^tJue«J by hyt!rtf>dic *cid ard ^ 
5»%th© j^roiuft treat^fti wuh lint’ du^sl *n I . 
iM >4 tb« l.ropylpyruliu* rehiju^tl bv a?, i 


Bfl^ylpifWf'ndim^ which w r«*olv*'d by tartaric acid. 1 ; 
jpfUiH* in pur© i»oconHtii\ and haa fa * r 1 7 *^5 , 


'* ' '•• a*- 

V '■ ^ 

‘ ! 4 

^ ^ ' - »fcw 


Morphine. XIV nllo*/ Codeine, a New !««>!: 
Codeine. Linwm HtisRi^ ri H >K! r.i\, ai^-l i 

' ilUr., ll^t>7, 40, 3>i4t — - it im*« Ih^^u laUdv |i« ' 

Knerr and H'^rlcin (thin vol , i, that, of iho iw<^ 

. ^-eodeiDi? and fjto-tod in Uio litoratur© x* I- i; 

witb cwjoin©, in a ^lru< turr»l i<f in©rid© uf < 

^ lafftftinty ©xivits, how«rv*M, r»-{^afdin^ Schryvcr and 
(Trao« , i'jOl, 79, 370), which in a mixture tx^itatoif , 
t asaeunta of codoino, tho pn*»M'nco of ilia la^U»r doubfir- 
for the codcinoii© oi)taiuf*d l^y lii© oxidathm of ‘ 
rFftiUmptiit^ to profiarr pur© Mf>»:t>«i©!n©, tisa aiitht r^ h 
a new ImM©, iiwimiTif w ith ctHi*'in** ; crud*? M<Kr«>^!cini» ap|M' ».? » 
„ tiO^odctno, i’tMlt’iiKs and ^inall afiiouiit*i of tin -s lu-w i \^. 
i‘ the in terfiu^l a/A> C co*icino. When thi> now Ui-^ 

with chromic a<id in .-nljtiiurn- ucid >ulMli<pn, it for in ^ 
and amjrtltn^'ly cr»ntHin>< ili© ah'ohulic hydroxyl ^'rouj. n; ^ 
Tiie nndtin^' l^ointK an*l Hpccitic ii^talioii« of the 
and ^ 0 ‘^hvl^llo^phiMl(^‘^) 1 i^f■^ are ijuotcd in 
aliiO the nicltin;' j.<dn!s ursd .‘‘jMcihc |■l)tatiorl^ of vhe . ; 
Ift^thiodidcni. 


r,dm ^ 



■ ’ 

L. . 

■‘i 

' *KtU: 

:,,.j i 

r 


‘From tiic protltnii of the IjylrolvMH of c)»h>r'*:n'»Ti i:, K 
aiOr^pAiiia, a Ii«*w h* nicri<lc t»f ntorjdnnr, ha^ l.*<'rn j-. - iO \ 
COiOpound Iwjt m. |> -7^ , [« ji, (?>oivcnt no? i a?;: 

ISethi(n!ide ima tu, [>. D'ho utjd [o ],, - 51 ; w hen .? 

-■^^•CHxioinc [■ onipait', howcvi-r, !.*'«♦•< |'r)iiii>«., U»n7, 91, i4' ' , u? 
> aliO iAt*?iy ■‘‘t?nlh»<l the hyd^)|y 1 ^is id cldoromorphid© are! . *i r>e4 « 
;. one of the prtMltu'ls. non.swjnniphinc, which s»>t-m« to t«' ; h : ■ »: ii o 
/ the abt>vc-nicnlioiicd y isomnrjdiiiud. 

«//© ^-t’oflcin© ih pos.sihly idcfdiral with i- » 

PiepartHl aji falK,)W?< from tlu* iriixtnro of baaes ohl lined * % ' u-af' < 
l^chryvcr and hv the hydroIysiTi of bromoo<Hlci.ie 1’ uo:.» 
^de ia added fo tho r^ohnion (>f tin-' crude i.'. ‘ 


acid, when a leixtmc of 4 - o>^!cinc nnd ailo C ci>i«:;;> 


gradually »<cjiar\lca ami may bo ^c|>al•atcd by no a? 
alcohol. Ah an iltcrnativc mctlmd, crude hix’ihIcjtu' n a * 


meaAJi of iKiilinj; acidic aiihyditdc anti the tuiittirc o' ■ 

aitvea se|tarat<H! by moniiH of alnoluto aUM'iliol, in whii i. i- '' 
eodeine ia aolubl© with dilhculty, and separate’^ n. ?;i.> 

m, p. 194 — iU5 . 





1^“- 

J:" 

» * ‘' 


iit^jff*. 





lu kfdr^i^ i#p*raWt from water in 

.v».fsjE At 2^0—285*^; in aquKias sohition, it bmi ^ 

: ;= It from ^ <xxi<rine JiVtirUnii^e* wbirh ejr|iMtailllM|L 

, .r^ in |liUteniog ivulaios IH^O, hris u». p §1 10-1<^*' 

; iOii I « ^ ^ g: 

' 4 csaii'ine it* ii 4 

. frvMh al,-ol)ol in nrodlliPi| 

i AT,^ clifft r* from a*vtyl y tYKlfua*. wlui-h u an oU|^-= 

. , whirh h:v« m. p. K^o .S lu w0Uti4>di4$^ 

= > 'v 1 * fn>m uitsuhjto :ihalu»l in loafiotfti^ 

, . at ^ 

^ < ’,^1! ,,OjN , Mt’l , nv 'laUtMts from 
?s rrtt'i.'inifulir leallots. in. p. siUmt 'JKt (J^comp.). Jtt 
Hriliiturfi, it hju» I « ji! " i-1- (<• " 1 Tl'?')- \\ hrn wii^ 

it forms h noaiiino Ihxso whirli, for the proMOii 
j ^ , it i> apjV4n‘Llly rt*laU*il to < 

ii...UiUs*» in the samo manner as <i//.> C * is roUt<M) tO 

f, The new luut* Ints jali^ -17’1 (/''S'jl) in aleohotiQ 

h siwr treat men I with » Imho ho |K>lass)uin liy<lroxi«lo) ; wbfll 
roiiiitJiliit in wei^-ht, it ; ti 17^ (r 10*955) ii 
i i^ihitioij Its wtfMitefh/r, t ', ,H ^n^N.Mel, is a oolonrlMHi 
r. til. p ftUuit 180' (indelinil** I , in aijnoons sointiotii it lui 

Us ff 2 A. McK. 


Mt rpbtne XV. Dioxyrmieino and Dooxydihydrocodeitii. . 

k'it'KB ami Ki'ieti.r WAKMir. {7iVr,, llMiT, 40. -3H6S), 

If: r- '. titaiation of the work itf Knorr uml Hnih in (this rt»] , i, 235), 

a. ^ it I that iieii\yo<Hi»iii« lp,‘^r |irr|iaiisi hy I to* rod no lion crf 

•Ui'h- *T ('hlutianiieid** w itli ?ino dust and alcidiol in iba 

ifertei v 'd aci ! The iisiuotion pj‘>d)t< 1. «l»laitnsi hy nn-atis of i^>dilllll 
j'fcd 4 voii I, t*. h*>wrvtT, n<'t idontio il. as was f[)nm*rly stipjanoai, w|t^ 
pr 4.i< t olrtaiinHl hy the Hctinh of /it o tuid hydnudihifio acid GT 
ef n- o dii-^t and alrolnd ; it is la \ lu ntatnry. whorottK the Otbpr 
jtuhi' U ar*^ dextrorotatory. 

It •- • j 5 i h f d A ( r i i n >tA lory < I «") x y f'm h * i 1 1 o of K t u i rr lu kI ! 1 d r lei tba 

y ha.v\ <ka>xydihyiiroi'ode{ti(*, is ohtaiiiod hy the action of 
*S;d alrffht-d. 

Iv^ molts at a1)Out 12h and rnKtallisroj from 

.ijoj in glistening, hoxapnnal <>r ihomhir leaHoU. In 
f^.hilion. it hroi [aj;; f 1 Hi 

, {^uts /ty*^ *K7<A/ri'dj?. < j ^ i i t^N , I H '1, KiH 1 1 , (Ty«U,lli»e« ffdm 
t'ffesq;*' iilr,-ih d in glistening prisniH, whirh soften at al)Out lf»5'’, and 
?r; p nlioat 27tr (<)*s-oiji}>. ) : in tujueous solution, it ha* 

♦ * ^^7 , The ^,yh iodi'U, t 'j Jf ,jO ,N,H I, separaioi from water 

* p Rlkiiit Sh.'i (d<s‘omj', ). 'I bo cTy»*tallilio« from 

uj. p, alxoit iHH'^ ; in AbNoltiic alcohol, 

‘ . (c-«5*5d}. The rwyfy/ flcrivatiirG is an oil, and forma 


|^Ppmod«^ti« lermM a B«ithiodUd«, from Qm 'rnn^rnm*. 

* tmwti oil <m botlini^ with iodifua i.. 

|^p» ml t« etTxUlUNod from nhioluUi aleolldl, il fort 
m p. 16^—164^ i^iid in tbo methioe boM of dooxytn^' 
oxidiAod oven at th« ordimiry umpmloro by tu 
C| 5 H,VJ,N,liNOp u, however, more oahle 
Mid in irtlky aoo^ll^. m. p. 202^'. 

^JfoikpiiUttxyei^JtiM n^etkiotiiiU, Cj^llj-O.N.Mel, obUio ; 


^Py^yliitioci of deoxyc >dKin« in aikilme ffotation w ? 

and interaction of tli« product with poiini«i?iv 
:;|||^ll(Mii in gU*teiiing Utaflrt^, m. p, 251 ->252% with y: 
Jtifeaniog' It luMt + 1 08' (c-2-2jO) in alcoholic nohu? : 
•^:,/Whon the aqat^ua ^ulutiofi of methyldeoxycodeiue bi*" 
‘MM with WKfium hjdroxiije, an oil ^»parat«y», whu : 
^IllUlde; it <tec«>fBp<j»4i^ in hydrochloric acid ^<iluu, . 
^^llpaUiylmorphol. 

'^Jhoe^ihi/^lroeotJeiu^, C, *1 A (‘ryatAlliKe^t fr 

%l4liyl alcohol iu Klietoninff leatlcU. m, p. alxtut 132 ; v 
eoiapouiiii Itaa [ajIJ —21 (c «5 171} in abaoiuta atw>h<ili 
Iu -^rorA/onVic, 0j,H^jt>.SMI<:|,Kl01!, ban tn. p. h‘ 
jUMOtnp.), and (aj;,^ > 17 ' (r«*5 281)] )n aqueoua iohilion. 
'♦iWlTal^ from othyl acetate in tctrnhcdra. m. p, altoui l>0 » 

.|ajP -r ('^-5-!45y 

C,,jTr.*/)^N,5lcl, >i> . : 

IBiihyl^ deoxydihydrm'otloino with methyl atilpimtf 

tbo product to react with fotOMsium ifxiide. j^pu . 
PMiw* in loaflctji and from alcohol in m. p. 

(WiAnite), and ban }aj|f - 12' (c -2-77:i) in 90'V, alTOhcijr ^ ! 


of Narceine and Homonarceine DcriTati#a 
^ |mWM* dr Co. (t>.K.-!\ I*S3ohl). Compare Ihia vol., i, 230). Nirnpsii 
fSft^homormrccitio were form»-r1y alkylated hy treatment « ‘H *}jitl 
and it is now found iluvt tbo oame derivatives a-- ti.?ei4 
Jbji^lie a4dion of alkyl imlido^*, uu*tbyl phosphate, and mctli)* • s’ rate 
^\S4hyhtarceino hvdro.^hloride, in, p. 231 \ may bo ohUiru i -i ai tw 
MfiiUt of Urn inU'iaelion of oLhyl bromide on tlie |)oto*>: .it i«n» 
mHof narceine. 

srNlUpthy I narceine hydrochloride, in. p, 243 ®, ia produced ■>;• *r«wta| 
tW'pOtaaaium derivative of narceine wdth methyl pho^-ph^it- .: I 
billltlf the reanliing hckse with hydrtR'hlorio acid. i ^ 


ihetioo of Osone on Thebaine. UoRE«t i 
HAial^XflRCtt {Bfr., 1907, 40, 3652— 3654).— Morphine tf* 
' conntM iato phenanthrene derivatiTes by treaUBent 



tm 


of oxjTfim rnati ^Sbn 


v^i«4«Ml»kMi i«o mtUtoxf! fixMipa lilctt 
o( * csoriieoiyf f*^P ^ uliown by ib<t fomoii<w III 
jtuii, C^EftOgW,, which cTTii-ttiU!^ in fla ro^ fliU 
H VHMft tUKftolutHni of tbo 

/\ in tUlaic sodium hvdmxido soKitiim, 

Cll^ of one tinjtboxyl ^roup 

ccMicJiigion ih di»wu thstorioof th® 

If h „ c H t ho ost or. Hi® li ftb ^ 

^ * ®tom iiultff front. Th®M‘ mult 
oM conjunction with tha-c alrv.^dy knoim 

^ thebain®, lead to the ounAiitution t 

inti^ •C<OM®}'C: being convciU*d into that represeiit^ 


II, i-CHj 


A EhM« form th« SoUnAcem. Ilu avitn Wit t.STATTit4^ 
i^u Hrt'BNlft 1907, 40, 3Kiiy — ilsTTo The new«i2li|i^P 
ohtaioed from //yosc^wiMj wurjcii# in tiddilkftk^^S 
Slid l^Hcr ptodtH't*, is a mhuirloKw ii juid, h, |i, 1||K 

« 4 Gft > d with !>*’ 0'7941 : it miiKdtdc with waUu' in a1) 

!•« » sir -n^dy alkaline reaction, and i*^ enMly vuUt ilv? with 

the lichaviour of a e^ituratcd. ditf iitarv ha^o. It is qintt 
upward** itrrnnknganAte in c(»ld ^ulphof ir acid (Milution, snd d^H 
^ With l«nfeti®anlph<Uiic ch]nri<lc and nikaii, lii tUodfifiM 

l>a^ no poiaonous action. The hi/^hocUttrui*, ^ 
fmu: in triangtiUr priaiu^, m. p. i^7d (di ivon)*,), i^ deliquSMfllilB 

litd trxv reiddv KolubI® in water, lu filatiutrUoruh, - 

hM 8j r ’J3i ' (dofomp.) ; its ourifA/c>rif/f dccompfMca at 20ii~— 36t?|^’ 
tv .vr ni^Ktund, (*,U^fN Me^I )j, fornja hv^r()*rtjpic teadoU OP 
MtedU* tij. p, 305 - 308 (dt^'OTtip I lly ihc distillation ®f 

iaftt Ka*e^ obtained from the ioilide by means of si 1 ear <wl|||| 
%a distillate was obtained and a ^/ih. wdiirb waa idoQitftt^^ 

by means of the sparingly solutiU? « bromide, m, p. 

Uw a irv ./!ifcijy aobible brotni<b>. m. p, 39 . The aipmotis dUtillwi 
^Uwi-.l. it addition to trimethyUini(ic, f etrametbyldiaminobtltH^ 
jdcr.tjfioii by mcaiift of its aurudiloiidc, 

I jtarati m of I ; 4-diiminobutaiiP from succinaldoxini#-: ll 
thfi mcthml used Udng a inr>dilir*Titi<}n of the miHhod'^ 
and >Unttti. The inetbyUtiun of 1 : f-diaminobtiUni^ls 
bexamethyltetmnietbylomsduifumoidum chloride b^ng 
W)i<.n the latter com]»onnd diMilh-d, the main 
»i »nf^mine, I - methyl pyrrolidine. 1 Methylpyrrolidirre in®thiod|^ 
cryatadiaoii in prisma, which dccoro}K>s« above ibs 

G^H,,NCLAu, cryaiAllises in hexagonal prkoisi with 
»»«»4aj eixhmil, p, 386®(deoomp.). 



with ihit ^mU^Mry * 

HiMiftUK], th9 Ufgrmnmut being cxHopiet®. Tli# foU^J ' 

fl^i&n hin tm^rdiogly to tbe ulUloid ' 

Jffm^THtihyiUirfimtth^^iifitrjmttujHtutH 0 H ' 

Crytthlli^ir* from Aifohol m j/M.i»Ui>» ; jnr^rufis has m. |» 15>*5 
iU }>luliHirhltjruU iiHn m, |.. ^^*‘<*(>mn.); iU auritAJi^rii^ 

*1301 30tr\ ^ ^ 

Bopture of Cyclic Ba«^>J3 by Cyanogen Bromide 
l^UAVS i llrr , 1 1^07, 40, :iU 1 < ~n:K-i.1 , The actir.n of cyaii... 
on cydtc break* the rintj (Abstr . TjOO, », . . 

tJiemlkyl or aryl group atta< l»Hl to the turru^en atom hv ■ , 
froop (AUtr, 3r,5). a tiunl alternative i. r, 

tbo w'Ih^uio X<C>N-U -f- ltt ‘r\ . itj-x-NK CN. The 

AMibUila for ilte j/iepa ration oi ao "lihrumobutniLie ao l ,i, ^ 

pfAtane (Al^^itr., -SI!) have *'Ua)ile.l the author o, 

numerouM ‘lertvativ*^* of pyrjoli.lKie iirid piprriJino, liy smaj t 
ll# )«4* shown that the t iipturo of a cyi lu’ ha.*e is more . , 
pH»he<i by rvanogoii lirfpfui'b- than by any other moth«>;h a 
eyaxtamido feung foimtsl in iiri tuilance «jth the priseihri;,' 

The reaction Utwti>n T|>hi'nylpif>f-rnlitie an*J < var} >l^, 
lf*ds after wsveral hour >4, to tiio fonnarifitj of 
eywwnwU. ('ll fir'[('M,|,-NPh*('N. anr} the quaternn 

aNI!^„I‘hlSr-f(;H.J.*M>irrN. The Utter a I.hpAo . 
wetitifusi by convor.vioit irjfpi the jJ.atmichfLrrvl^, iC II 
W.l*. 12! I2r. The for.f.er i. an oil who h is ^olnb!r in, 
acidHjitn.l by piolon^Til boilin^r witi. I * hy.irobi ,aiur an t 
into thooily w f/i'OithutinyltDnI mt' from an a ■ ^ 

of which the ^icvite is ohuinnl us u vrll<twi*li gri^-!! y, . 
ninieiM at Io7 atui Ins in. p. Ml . 1 he huf. is a fun-! 

feebly 'Smelling oil, which yichls tlm pinttuch/oril^, 

jrnjir-fcHj/Nurhjij-td ’ 

W. p. Ill 11^ , in I isMisti yellow (UV-tul.s, uiul bv wo? ; 
(|^ntiutivcly to I /'/icn ry^rfi j*/- /iy fro/roy/i jV/e, m, p l' 
pipmriditif^ f>i rnU has rn. p. 1 48 . 

J?lj>pri«lino in excess mul plnuiyl <iy ])ronH)ani> nio-!’ 
fora M ya/arr/p/y rj ot > myti i/eoj ylrtjn nn ?/i /cV. ( ' N H . , / 1 ' H ' t ' 1 1 
b. p, 2:U) i) mm., of whirli the ;oVro/c, nV. p. 11: , ! • 

ienjtetii, anil the ooMhs/h/y», m, p, lO] \ whit<» I.MlIeN 

iodi>U has nt. p. l4h ; 4;,';;^.- 
hydroxide dia^s luit eaiin? a rupture (*t ’he riuL:. ’uj* r 
l-pbmiyipiperidirie. 

l7?’lolylpip<‘i'itlliie, pri'parfrl from /-toluiuina atJ 1 

pooUne, has b p. ‘JiW -Jf;:! (.'Omi .ue l.ellm rnu aeu .! 

1214; bsheltz ur vl W a.''>eni:Hnn, this \ol,, o 
^tb Gyaoogen bromule in a similar manner to bjach 
The ^oiRu/e, O.Ib*rjNHj,Rr-[f44,],’N^l2N\)-CN, w. p. 
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*■ w wk** niM Mft ■ 

g : . l^roeki4riJ4 etu*l k‘^JTx*hr^^uU of wbieb h»v« mrlft 
i ' r^jieciJVf!). Tb*^ i rwwJtng cv»tiuuido it bjwlS 

" ! 4i »u!j>huH<* iicul, vieKiiii^; ?. 

*!ji < ‘N'H'r.HTlj* m. 1*. tiO , of wiikli the h^|i^ir\j<^^}ruU^ 

2^- '^ ?.* :knd mh>A^itf arv nu‘taiuiio<l . the ditdkr09^ 

i* a veiluw. orysu!htto [H>svJer, ui [i. T<* — 71 , whiob jWjl 
j. . X Jriiim’ J»'rivaitivt* hy n^xlux-th^tt J 

> ,i H ,, pro)Mr.a froth the duuplll* 

u brxhuiii^^ >h otiierrAl M.tUitk ti. iui^ i» p UJ : 

j . } ;:.. ‘phrhvlpi|K-rkii»e n-nrtfi MiuK'whm -liiwly with cyailOgtiD 

r!LHr*;rHj/N(rN)*(;M^ih. 

- r. ; which hy boiliu;* with i^olunu I'luMioxhie in aloobolifi 
( ‘rm. tb^ ^Myrr, tfpirCH /[< *H ,],* N )'f 'J 1 ,Hr, m JK 60®, 
I, * vTv Hf »jth. 

I y. Au o ana ry;ihogfh iTMtiiiao yioKl i^i'^irnf/lpiperidim 
ii.^ tu (» -^>r» » Mul Ui 

^ ’ flLHi-M’ll j/Nst'Ni-r ir , ; 

»Wr. jvi. !* with pij*t<ridtim to fiTiii f,i pj/h r , 

/[riljjj-Nxt'Ni-t’ ii;,, h. )*, ’Ji;) 'llh 12mia.»^ 
nfesth tht picrat«% pl.tMNU'hloriilr, unrirlournh*, iiirtlniululot Ab 4 
-rnh- mre oilji : tin* yl ihnicJifo'i Ir of the Imxt u>ontionodl| 
fxxrmsnj: oryHiivb, in. fv 1 1.‘ , Mnttrini' ut 1^7^ Th< 

kti*' cvsnauiitie ih hviloil^si 1 luMhii^ 'viih ruiu'oittrat^d 
ackl a I lih> for }lfin-n (o luoutv li-miox. iiinl yioldl 
; M j f;< yi r,7'0/0/ie, t' NH,'lf|*l |! b, p< 

ii, J hiUl , of whlt'h *}o- ytryatr ii.t »i. [v K‘;j , 

» Aw/vi'; ftrh*. f \ N 11 ‘ J I .. h p. IT."* IT'* , l^ nhbAinotl fpOIII 

xH •iihio!no|rt‘i,t.tno iti ^o '.•>» \j*‘hi , (]h* ytcralM hA# 
» P ir=. }<u!<A <i, Vor/k'’rJ/i?/!Vy<J/oi;/M /^, t 'H In 'M iij, N(i'X)'C,n, 
w ojj to form tin* 

Nrrai , 

It T- 1 iitiii. C. B. 


np^iun lH of Dichroma t^H of Bivah-^nt Metnla with Org&oic 
No PA iVvKK.AMso iin4 A, Ba*^! ii ly07, 37, U, 

. 'A‘ Tlu'imimul 4ic}irx»m.itf^ of hiVxih-til imtnln, when obUio* 

1,'e l-iit tin s y ioia with or;;:UiJr l»;i »‘^ well aitrtll***! A4iit> 

;io44 Wiiuii stnhio Kuloiin he projinn’il relntivcly ^ily. 
'’'.*i»|> nroU pti‘jiAr«‘(l hv tije iiulhoiH weit* ohUiiIieJ by adding 

;^ 1 ki! So^- ?o ;i MijutiMn (.oht ;iitiii!;' jH>!;i-4iiiJMlicliromate (1 moL) 

ii-< ■ ohr .Milpioite i I ni fl, i, oi in t lie rn-e of c.nlrniuui, thb hitrate. 
'o: i<r Ji WuDvtU yyr^ iiit^ ( nti|>cmn4, f 'ii^ 'i A ,i( hji for&ll 
X, 1' jivvthl'Mt j rm'ijpji.ite nini tii-*-(>]vtex ro;i4ily in KtiiinoiitJi, 

' t -A crtA n i .|uj4 from \vlii< li (vtn hi* mohiU''! : (1) Uie compoundt 
' h A Ml,,’.; }f^' y in 4iio:! o, hiat h, pi rry«tal«, nnd (2) tb* 
V?, < it H >^.4N lij, in xju iih j.'r<‘f*n pn*>inh ; bith ibesc campoundff 


from WMior in hkmitm, ' 

hiM Jidinmatt n^idint eMapoiKia, HKV^ievl? 

m^xA pow; Uu a»^iM oowponad, }fi&,0, 4-V , 

IM, CT;*talUn» muit (hMoiBp<mbk by : tb*i(4w^ 

‘•“•i, JiiCVj0j,2(’jU,{SIl,)j, almut bUek eryutklt »!, ' 

tid ery»t»u. 'fbe nicktl'ehromaU eUtylmaiiautim comi. . 

V NiCK>,.30,H,(NHsL 

Iiuble and fiirm* *iuU!, dirty yellow poimM. 

^ Cblmt di^urottkAta form 4 the C4>Cr*0*,4C, U \ 

Cfjr«taU; minute» briek'i^j crv*' 

by waUr. The compaund, OoCrO.,2tMI,(XH \ ‘f 

E ' Mttca (iirAropvtU givea : *MCy/J.,40jKH-e formmif i 
crpioMim preeipiUU ; C^ltV,Ue,4NH,Fh. to 
dwf^mpoMd by wator; CMUrA.SC’ H,(KU s V 
ffajlow cryaUla. - f» 

tflTito dichrmtuii^ furms : i<aCrPj,4CjKIl5, which rv*. ; 
Jbittti|>Ol*ding cadmium ‘ but h not alton^i 

which reMimblaa the analogous \ 
a«rivftt)V« m apiwarauco and proptu-tica. 

^ Monffunm diehromoU viefdft : Mrd’rHC). 40.KH. ftjad 
, . Mu(;r,0,,4Nil>h; 

bnil forming tUrk chestnut crystals. 

All thejMff rouijKJunda aro in at*oord with WerticrV ih. . 
^(^iimtion {/MUrit autw-j/. ( /miw , 18^3, 3, 2G7 ; Ahutr. * ; 
.^^aohibilily of tho pyridine derivative*! of the dichromao 
iktahitity duerca^''*, coutiruioualv in tht* ^<^ 0 - 
cobalt, uol mi uin» aiinc, maugaiutw. The condurtivi' . . 
M]|iOUtid« increa.Ht-s iu the order : uickeh cadmiiiL:. 

,:■■ *11 
^|)ll>hoftyiaimethylhejtam©thylenoimine. (Utrx 

H. Acca i ttnrti, l'JU7, [vj, 10, ii, .144 ^3|'> • 

:jp|llrlto«nd dc Oa:\, Ah^tr., IDUd, i, 8i:i). -Koduction of 'u i . 

wjtii aiumintiitu aiitalgam yields: (1) y amii,., ^ j 
(liarni^ oiid dc (isa, U, ci‘i.) ; (2) a ruA#/ ^ v 

t^tnd (1) i::tdiph«n^l^^:l^i,n4ih^lJiej-um^l^ 

wohiU* . j - i, 

''dour rfc-illing that of piperidin.^ I f 
.wntoM' aikalinc nolutinH. tu benzoyl derivative. ,N-*’ 
«que«)us rtlcobid m while needlM, tu. p. llU J 
moleoular weight iu freeting beoieue. l:,w p 
crystal Itjiee from boostuo or water sn j 
j^. 144®; the ojealaU oryatallisos from aiw» 

or from arjueous akiohot in skuder uee^i ^ 





of Ufttin ] Kaujj A Co. (h.R r. I$4e93, 1 

■ ^ .: *ei4t wiitttt r^u«4 with tine tiusi iu »n aDu 

. ftl »«>ioUt(w coaUu&ing Attimonium rH]or.4« wnti thf H 
<>xi?e*aof «?otooeutniU^l hviirviLiiIorieiieid, fa 
^ m, |x , wiiirh U proliwhiy nu 

J^k acid, OU NJl C^li ■CHiOH)*(X>*Hk 

^ u a f 1 II 
ic fT|Te<^»t#d by tbo furmiilu 

^ UiJr U OMilt^d «ith«r iJone or prtfonihiy with a Ackydxntti 
. h a* auhydridr, it givn* to iiiatiu or ae«tyUMf' 

v4v ImUid in »l>o produevd when liu* unhydridt^ in dixfotf 
u' ^•«hu£u <wrtK>ai4t4? or hydroxide aini t ha aolutivMi **ub 
Kits.-; f. Vk 


of Eibyl Oxalacetftte on Aldohydes in Proa^iOli 
nia find Pntu&ry Aminoa : a Nuw Uonor&l Haao 
4Jd«^ ydea. lAit ia d. Sikon and A. (d^nn Vhim, 

li ‘ -'O’HV —Klhyl oxaUceUto rwrtdily run<h‘nMe>> with a] 

^ j T< td Ammonia^ forming der«valivt^ ot 'J ; !! diketopyrroJ 
that. ; 55 titmialdehyde, ethyl - : 3 tlikiju»-5 phefi ylpyrroliil 

4^^ vtUJe I* obtained according to the e^juution 
olt-i >' jt-f ‘(i * Kt f ’() — 

^ * ‘ fPh-CIlO+NH - NU<- ■ , 


N MPh t IMXhKt^ 

if r;.mA 2 \ A mine ui u>»ed in ))huN- cf anisnotna, a ro 
Usatts*: iue gfitop NU inSfend of iho Nil «.f tlu jtyirolidim* nodiOUi- 
Sime of the aiib#ilance:^ <*bt lined in ibiH way luiVa 
,^hmdy (Ab»tr,, 11^04, t, 321 and ?'i2 ; lUOD, i, 8b7 ftud 
tai-* i 7'J5), The following fact* are itew. 

.aii**i4vpyrrolidine derivutivt^^, as liberated from their ammOQlmj^ 
XfMjifg ju^d, contain llT,<i; thih water is not present tn tifiir 
which an? dtrivcil from the mulic formula (I) abovii^^, 
rt 4 j r ^iAhly combmod with the carbonyl grouji iu |KHtitioa S ^ 

W,u u. U,u. : on,. Thi,w.t«: «U,^‘ 

by hinting in a vacuum at ; the aiihydrotui iulMUi^ 

^ sooieiimt* Ukt^ up water again from the atixwij^biire 
Slid pifarronylui derivativea), but in other caaet dow aoido 
5k* »uh*taiiee dccompowing at 185*, obtained from btn«it4fii|ii> 
^^evismsly givaii the formula i above (Abatr., 1904, i, 4^32)^ j« imfiy 
Ry«l4»tw(l aubatatioe (IU); when dehydrated, it deeompc|ill #ili* 




limipOM* Ai iT5^; A&Alogout OMiUm mik aftiui ax ir^y 
jUxhid^ «*U d«compa^ at 17^^; the U»t two mih*W: 
■>iitr4 at — 130^, \om tlia wbo!«» of tba ttooibioed base. U . 
HdbYflrocyi a>mpouDil ^ K). 

^ ^ C-ONH. 

th. «li, ^HCeiKC^H.-OllrC-CUfc- 

pOttO<i from Italic yl4!'I<;hy*l<s, trtUyl oxaU^iiato aitd amUi i 
pOM* at ii^O' , tUo copper with 41LO. Tt,,, ; 

S <t. comp'mnil from aiu^Al'ii’hydc at IT'; 

in rhombic priamt with 'JHjU, the , 

pOMM at 175 '» 4 Ij« rompMiiiil from pijji-roii^l j^ive^ an am ; . 

dwompoaing fit 1^5'; the iwili, (Cj 

yoilowUh gre»oi lofo^no^. 

Forfural-lehyolc t:oiiiien*ie*i wuh ethyl oxahiceuts an i i 
^ .NH l’il CO.Kt 

fl>m the rom/Amm/ I * . t-nois v- i 


^ ^■‘'<(;HM. i;ii-(x^ (in. p. 1. , , 

tlBtiiarly ; it U anhytlriuri nrni ha-i h detinilc* melting; [ 

rwjMN’ta from all the other com|M)iin(l-< of u Himil u l\\*- 
form of this joihjstarH;*' (m. p. 13'2 t» al^o aiilivdrou^, i-i pf.»i ^ . 
thf> two Compounds Intiiig pif-bahly tlie lacemio and 
ihoujil tiwiij;; to tiie prc'sefu e of two AHyminctru < vj j 

Th« copper {■ry?<Uilh*c'i witii 1 11 .0. 

(m. i. 1- 

fiom heptthhdiytlo, ethyl oXHla<-clato, and ainmoni.i, i' 

Oua, Hiolta witijoJit di'miii[x»Hini^\ and ap|>mrs to if; ' . 

the ainmatiiuin !sa)t, which vU coiupoHc-s at 146", iht* 
xalU are t*ry.-talliiu\ 

A’Myif 2 : t] ^ jJi€fi;/l [ melhtjlpi/rroiuiinii \ !'< ulo.ru '.i‘^ 

(O-^O) 

prepared fiuiii otliyl uxiilncetale, UMi-nililehydo, and u.^' 
cry*UlliH'-n lu while rieedlf!<» i> anhydiou!^, dtK'imipi-c- a- 
givea a cryoitailiife tnelkt/lnmi/t^i •^alf, t , Jl j >^N,N II - 

pOar« at 15 j . 

2 : 3 dikrtoT) I \ I cartorulol' . 

- s"j>'^('lll-h.Cll-r().,Kt’ 


preimroil similarly by n;^inj; nllyhuuine, cryaUilli^es fr a I o'-- 

idt&der netHlloa, m. p. 146^ ; tlie atl^hifnin^ ^alt foriu.i ?<: ,». » I 
dttcom poses at 142 . 

Kth^ 3 : \ b«tiZ^lpyrroiidi}ie-\ c<irU>' 



< iitl aot< »l* f bea»Id®bjtW, &nd mliiit (eoaipm 
1 , ‘'12>» ^ f0iflM*d wb«n eiljyl o&iU^UiUi U lij^i 
ic^pwmtore m ethereal ^uiutiori with he4styit4NMMkj 
i»lii K,i>, tlM9 6(iriM^, smI 

ti|t» ' I **- <iu«auol furui A tail with Auihue. 

|*?i' li'i^'itK'lioii to *h« j»A|»c*r, frUiioiiship of vho m 

wsvb coaipCMintU <x)Dtaituii^ tho witn^ fundb^mentAl uu€l<MML 

j'. \V. 

■ .■-,¥ 

a a:i i 4 N'ltro dimethyl a atUbagole. Kt i.u li. Anuttm *||8 

s t H tit i il€f , I ^)7 , 40, 3 iCH ) — 3 4 uO ), U *V»/ri» 

t-issV ’ oUtaineoJ by )u*A?in^^ o iiitroWnialilohydo wi||^ 

J Cl.'; isr.r Axd uiic ehlofitle at IhO iLUi for toti hourj^. cryaUlUs#! 
14 ^ iv/.i' *U'oiio! in sleijJvr. |mi)o yellakv ttHHllaai, m. 55 -57^. Tlw 
^.4» » M *: i'* h-tVtf Imh'D ntviKintl, ifx/itrochloriJ^, 

; v' I m. p. -33 273 (^^H omp.) ; /<yi/niVamrV4>, aieodwr^ 

tc^k* I-''* — -41 (3ec<tiup.) ; Ayt/riWK/#, j'tsllow 

K- p L:*--VJ'J' . uitrttU, |m!o yellow ruH^llfts, m. p, 

t ' J t , S , , in. p, 2 2 7 2 J H ( « i fi t » m p . ) »f u- 1 ’ n I oriog %% 

^. ruAiAIotui^, .UCl.lIgClj, m. p. 147—146^^1 

. ui . p, I y I --*■ 1 to ; ;*/o / 1 h » <A /v n’^/^» , \ o 1 1 o w p hi n ^ Ay 
titHslli’!fi, m. p. 130 13} ; .^/(i/i/»i<:A7orit/i*, 

r, JI, 33^11^, ill l.SnCL 

t*^UK m* p. 225- 226 ; < \ J I ),N^, lirhZn(’l^, m, 

il5 • , ♦ ,^llj-3)5Sj,Ht-'J, liiil lotij.*, \i-iluw luviiltirt tletxjtnpoiiiig^ 

4Vo I*: [tiff H.‘ 4 It t/ro 6 nteth y7 a ilha :u/a it \ ^ ! a 1 1 i j-o .‘ t f rom dilot^ll 
',tj ii'Ujf hr^tc^x, uj. p. l-U — 132 . 33ut Nall?» pii*|Mtlttd IWTdJ^ 
H> 1 ^^eA.W^ i>. < ' ; « 1 1 j jO^ N „ J 1 1 ') , lon^.! )-el lo w j joot 1 les Ju . p. 221 — 2SS* } 
f^ic > ci itm pi iiiTA, Hi . j t. 1 6 2 - 1 1 : i ' ; ; ,/„ / 1 irJi hfrkU , daotH^ 1 
1 --'^ ,:»5 . axtrirJiIuruU, 111 . p. 225 22‘i ; m«rrurichltniijU^ } 

^..is!-*r f!«*^ ♦ . 

^4 W & Aiili ijji hydrorhlori*- ;n iil, the <» liitro-iximpOttlidjl; 

^^4* 2 .j^rmoO a-^hZ/KUo^r, in yellow, >tU«tening ' 

a |. {,!0 ~1.j 7 , 1 lij'i roatlily aliHiij lif^ rai hon ilioxiilo from tbs 

eurComilf, V'^v. Tbo fiy*irochl0ruUf 

3^.^ ,2}i< h tTyitulliK*^ in pale yelluu pinion in. p. 234 - 236’*; 
.lo ( ’u** ti^V- i l< 'i.2Sr3 I ,, ft»Miia oraiigo-coloured 

' <», p -iH _ ihe }urrmric/tlurt‘/ft hituilar ntHHllea, m. p. 164**. 
r^uual,' rale Ima ri»i 1 k^ olitaihfj in a rrvhtallino form. Thi 
*a.:n,>.„m|wuii3 y.f!3i an r/yr, with lut 

A^t r t ^PijHphthol ; it ny-talliauM from alcohol in red 

p iai lo.s ^ 

lT»' f'-tmii fiftlo brown needier, m. p. 

Ay WA/ori./^ tlectim|io?v^ at 265 ; Lbo tiiercuricMotm 
fc-wOf T* brown lieotlltji, in. p. 260^ (ilecorap.) ; the tittmU 

• fUHi brown needltj^t, m. p, The azo-d^, 

..a ... * ^|H|.0N,N.. 




{» r««4iiy reduced to «ul|ji»«lllc lucid lotdi dt iaw if^/^ 

L tbe UtUr o( which t^ywMitm it - 

iD Io8g BOcdltWf SO. p* i — 149^^. 1^10 ^4|^r0c4 <>5 u 

cyi^.K^SHCi, 

Mtdioftp ». p. 249- *ir>(jr (tUiotiip.), The m^-ewHcklr 

C,,4f,,Ny3HCI.3TlgC\ 

i ydllaw iMjiviiei, ro. p- 179—'1H0^ j th«t ,<a 4^ 
glUtc-oiiiK yel to# Uh brown m. p, 245 

WiKliii 20 *dftriviiitiT« of tJwf htt>o touplen with an . 
jlief ^naphtUol yielding a fwle ml Cj^H„0,N,Si ? 
lillTlii frotti alcohof in plato>^» m. p. I HO— 181 . WitL j i 
|g|^|i(honit acid (It acid^, a brownish ml 
^‘ fclincd ; it crysUllines from water in plates. 
4‘-Amino»$-methyl o stilbarnle yields a tfys, 

vulpbant lie acid; it cry^tallistMi from a)ci>b >1 i yik 
iMMMni platw, and dyes silk» wooK and ootUm yellow. 4 V& 

^hmole and dtaaotised siulpliauilio acid yield 0 yello^v ; *., 

h can liO reduce. I to stilpbanilu' tu'id and aiumma a ttu - . V, 

; the Utter of wbieh (TysUlliwi in long, yellow noedleA. tu ; A 

PI h^irochhrU«, C.jUijNj.SHl’K forms yellowish r» I ^kis 
ie» ; its mf^rtnrich/und'*, red needles, and its ■ I :*s 

Won p, 240- 24P. ‘ ^ 

the Preparation of Aromatic Hyd 
PyrazoUdonea Acuusr Michaki i- ^ ; K 
7, 40, SrOiS— 3509), — 51aloiiie n* i . . 1 1 
ihdeiiHt' in ]»rewMice of pbospb**ru> s;i, s,;>, 4 ' 
i j pymzolune piuviously descriUd !•; Ms 
>sir.’, 1H92\ 1<M)4). In a Kimikr lua?.? •■. . 
ti> 3 ^y</riM‘y 1 ■/>/ienyf 1 : A 'f 

sepamtiDg in colourless cry*iuU, ; ; 1< 

/».hroinopheiiylbydratine and nmloti ’ - 1 ^ 

rfo>io/Ar/i*/^ di crysUlli-i' i: _ 

iiihg a red t ondensation pro^Uict wi h - r 
^ to 1 h^ gemcriilly applicable. 

nea. ltH i!ARi> STi>EaMER and D. d- 
Tndh The action of pbosphorus p r • 
tbionpyraznionea and ia therefor*. 
t (compare Tafel and Ijtwacieck, thi> ' d.,1, 
obtained from ethyl dimethylwfti^ 




» it wi M m. p. ir__ 

HH^ rid^ a m«^Mimd§, the of 

3 5M^ t'uH'.NA 

inland I 3 sfwM^^S tAioHp^rMz^^nf^ cO 
I m- r ' ’* • ^ |»'^»!ijr®d ic ivl«*tie jwlutioo 


4ftSi*!5 of Pbanylbydmilie on Ethyl FormyIgla__^ 
<Vjjjjat.vu#aai 4 Ktjrar IUkit (^anWert. 1907 , 3 ^ 3'i 
4V V :vt* of pb^oyibydrixiDe ou ethyl foruiylK'h»U«>tmUj him 
^ Tt riJfil «tlh ihe objaci of ihrowmg light on cvrtam poin 
v >11 left iodi^tiite by tht* innistigationn of WiiiJi««i|li 
'■ ^Aljutr., if 361) ^ud [Dt^n,, Wufaburg^ 1 
If tffV |<miori of the leanioo now found lo Ihi nn additive 
MU 1r K H ‘OH (CH^‘COj Ki) *01 1 (OU, Kt ) -O UU or 

N IU"b*NI 0 Cll( 0 H/COjKt)*O(OU^Ki):(Hl‘ 0 H. 
itf.NP*, furfiMM ethyl I pbeuyljjyra^oio^S di’tUAto 4 wlxia 
rSiiU i pbeoy^paaoMeaiboxyUio ( 11 ). ,Vjj,.ndmg 
^►4*? Thtf Utter product is form^ wlu-n the additive oc_ 
ir, of air. whirb expUin^^ lu formation on dUU) 

f ithyt Ks'juvUt^ale phenylhydraiono (f.K-, ri/.) : 


H‘H:CCO,Kt 

il-) 


■'‘'■''<,3'‘„.a 


m 04mve cowpouixl, t\,H (),N,, foroi.Ml bj- mixing 
r»yUUt*roui,u> and pbenylliytiraxino in taild rthenml 
p«»iW in nre^lK m, p. 70". and 01 , tiA|>o»<ure to air in 6th«S| 

^ P^^^nytpvrazoU 3 a(riaU -4 mrlKixykto, 

^ 1 f hfHj^iffyrauiU Z^aesltc I eorhur^/ta acid, 0 . 11 
TH . lortnoil by boiling the ostor wlili ftipieoua Lam^ 
|W» ms*,.. ,lu.»niB on prolonged beating at 1 10’, forming l-phtn^ 
Irarlioxylic arid, and viel.ls tho ««lor, m. bI 
11 n v'l'r" ehloride. The barimM 

^ at 60-,0» in prm-nce of air, the additive oonpoaal^ 

« » te.Uure of tho abotc raUr and ethyl I plienylpviM^ 

^ **■ ■* a«d «%l 

bti mnphenjlhydraiiuo is added to an ethereal loluttoo 
^ ^ impound does not MpanM, tai^; 

Otto ^ dejxwu etAgi I p-brmopkmsipSfimeiti 

»• P ' 28 - 129 ^^®, 

diebromatu iu oongfentrumd atibAa^ 


t 





C The Hydraa>ne« of Ethyl Pormylacetate. WiLBriit 

^*ti 4 H. W. BvwATi!ti»i {AntutUit, jy 07 , 366 . 45 

ftlwtraiH ; hh! nindemano, AHatr , . 

j MnylKydrax Mi« of ethyl furaiylacot*t 4 ft yicM^ !■ 
action pro<luctif m ar^* oliUitu*»l from the eiidttiv» , 
liheoyihydra^ioe and ethyl (orniylgltiUcocate. 

l^hyl I |iht:ri)lj>y raioU* 5 aceui^-t farl>oxyUle 
pbeiiylhy 4 r<izof(« i« treau*<] with hydroj^en ehloride lu t 
jJbohoiic wdutiun, whii*Ht ethyl I phenyl pyrwxtda J ca 
C^ jtftiued on of the phony Ihydi'Azoue. 

'm y hf tjfnup/unylhi^'li'^iZdM of etliyl foi‘njyla»''»*tat**, * 
Cry*U*lhi^‘^ in ulii'hliy yellow priMH’., ui. p. 8 iJ -81 , > 
tben tho t;orr 6 >!|Kjn»lu)jj ploriiv Ihydni/^juo, and v 

^loniiion witli eonfontrateil ^‘ilploin*’ a^nd* or .» hn 
ekoholic ferno chloride. On treatnumt with h)df'>|,».! 
ftbeoluto alcoholic solution, it condcn.ce, fortmn^' rU.t 
jiheny Ipy r.uol« 3 acvUl e 1 mt l^ixy Uto ( prci wllwg a ■ r 

cllwttU in a vacuum with partial di cuin{H)^ittun. a 
■■ pyiii:Solit.e rcju*ti<jn aft«>r reduction. I p //romop/irny^^ ; 

4 aorhar^lic a^itl, cry^taDinja in cohmrlt- ! 

jy 20 ' ’ 230 '; tlio iit 7 e<r Mill, lu. p. UTU’^ (decomp.). W h- u 
vscmuio, the p hronmphenylhydra/.oue of ethyl formylA 
. ftthyl I /; hromophcnylp) razole 4 c.irlxjxyUte, lii, p. 131 
The MeniicarUiZi/Ji6 of ethyl furiuylacetale, 
in almost colour lens pihsms, m. p. 147— 148 , and when i.' 
in a Bf^aled tuU> decoin furniing alcohol, hydra/ •'i 
and a mift, w hich is soluble in idcohol and forms a 
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Preparation of a p AminodiphenylaminoHulphonic 
EaSST KunWANN (l).l;, 1 ‘, IHI 171 *).- ■ AUlum^dl riipheoy : .n^- itW J 
not easily con vm ted into a muutesulphouic acid, one 'ul: 
rMctily intnHluctsl into the molecule ol p-aininodsfti« 
tiding that liie sulphuric m itl contains a certain proper 
irioxide and thai iln* sutplioniiliou is cfTecled at ais nt 
tMMEBparat lire rc<purc<l l>eing dcjHjiidcnt on the aui - 
preteni. The lime nspiircd to lompicto the rt.utiou r 

to threa hours, p A)>iino itp/t' t4-*i7, « 

IgtdlUsolving iu alkali and rt-procipitaling hy mineral 
it^hle in hot water, and crystallises from this solv.-; 
jna oeadles. Its atul />oi(wiufti salts cry>u- 

lOOdthe diaao derivative sejiiirales ms a yellow', crystal 


V ?♦' 

‘ -7di 
j' 
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iiill aetd differs from its isomeriiles iu the coloration it 
chroiikkiaeid and ferric chloride. 


T t 




I 

iom oai itM rm^\y to th^ fotmaiktt 
» *p»t Tbo piodij^ ^ oonusiioAtetl by ooto^rodl 
|>i .aMuMW of tl» U h** now 

«s4»«3wJjAoimc ^iiU of thiii f^Yivs tiMV bo ^ynlbotiSM^ lli 
)>» fomuWfbyd# wjih Jinirtbyi or JMiyl 

^ j^2!fc oU>UBiliii» i»i-«alpbonk AriJ. 

in inif^^tOHu' 

fr<em Aijuooo* io1ution«* atnl it^ umy bo t 

^ iklomlor nowJloH, 

pii^d JdkitHiMii*tA^ifmitUkiii>fim\/lmtiAfttt^ ui su!f*fnj}ik tteidi 

SO 

It* Irtwer b^mologuo. 

^rts^n of Hydr&sifie HydrAto oq Nitrocompounds ^ 

A pr. f'hfTui., KfOT, |»lj. 7(i. —A 

ebiof rey^uH^ uf iiH»(»tudy of tho Ai tjou of bytitlii|fM^ 

nii Risftt tt.m{K>mnU fireviously unpuUItsiMnJ or jmblishwi cwfel 

ir*rjg *hoir|d (AbvCr., i, Toi| t.}j ti u'hjjst tbo Aclioa 0^ 

h\JrAts on U*«iis to -obsiit iiti«ii5, ;> iiitrobotijiiii^M 

Uni line, Aiut diphofiylriiiroMi/niiMi.' aro r«duc«d 
}y lr»t« forming anilino. /; ainurhliiartliyliitnlino, And 
fe«yiU ifsxitii* nft^prlividy. It hotOi (oihkI fliat iho action"? 

I hylraU* on ;i tiitro>^Hliajo!iiyUin!in< lr;oU also to tHn^ 

Intre^ of ilimotbyUui^no, wlnUt if t}o‘Mr?i.n i;^ modomtif:^ 

j ; '.i 'li of Ut» Itydrajciutt hydtaU*, U^raiiU't liv Idaiiinnnar.uxvboiixwii*^ 

; ii'rettvfvl ' 

i 1002), who olitaiiirc! o aud p AlllloO*^-^ 

Ew*oii Sjf r?-shj. liuu of tho nitrojihonoU v. iih li viinuino hydrato, 

AaMr lo iM or ;>-fiitroU‘n»ojo aoi«| in thi. manner, ai»d fouil^ 

Wit dtt^itmU'nih'nf i'* rtduc<*d only to »a nitt‘o:iniitiuI)i'nxctio, 
w a«Wt haiol, HoeK‘h f/ViV. IlfddolUMy, lun|) ha^ obUlDld^l 




•(’u-Nii 

•roNii 


rodiirtioii of elhy! 


by Jj}(4it«* of li vdra/ino livOrato. '1 

bydraiino byJralo tai otliyl :{ : 5 dinitrobcDM^^f 
.»«a4»{. lfi*4 , JlH'UDx^rj;, 100:' , following ahwtra^ t) U'ml^ to tbn^ 

* tf y. j'»!initr{4ftnzo/ty^lritzvie, whicli ij> nKijjn*<l by an ixOHK 
hydrate forming 3 »j/ro 5 iHo/.-’aioA ?/ //«: »</<•. Bimilnrhi 
,Ui.,.,a‘ acid furmw the /,y.7ra:j/ie of 3 : r)-dinitro- ftjui 
it auoijo U*nxoir rtcuU. idio M'l-ond tiitro grou[», aa in tho OMM 
^ caiujot ij© redum! in tlii'* miinner. 

^ 2 : f-dinitroiK*n7.oio acid reacU itt 

8aa0«fai;i fn.» . l..,J__ .- it., . ... . . . 


of Sj^dnuibiA Hydriktii on 
of Bf&nakxm fijdml# on BBkyl StS'Dinitr r 
Crmtu nod Aootr Kicmi, {X yr.Ckm*, !y : 
Cd»pAr« preceding »h«tr»ci). — 3 : 

p»par«d in » 63'T— 6S% jk!.i r igK 
iBttrobwtiiofttd iritha Ufloitod amoaiii of « 

iolutioQ, cryftoUUoi in y^low, pnmMk 
Jp|dil<S«o MnwmiiMai «itvar oiiroto aod PdiUiig*» K 
jmd fonoi ery«UiU&d eondeoMticm prodtieU mv.n ol4Mj|S 
%t^9om. TtwcrywUllioe todium d*riwfUiv, 3 

C*H,{NOJj-Cq*NNo*KH|, 1 

gjPiljMd^ Tbo bffnzyiid4H« dortvaiiTO, C^H^O^N !i i';>. rrjw 
hi ftligbtl/ Ijttxwn oi. p. 262^. Tli prc^i^t^ . 

SAKJCMo,, forma aligbtly yellow Doedlot, m. p. : . j 
‘ l#nvtttive,C^H,(.NO^VOO'NH*KIIAc, cryaUlhiNi^^ v4k^ 
naodlw, m. p. 20 1 ■6'^. Whan treated with 
acwtio arid aoUtiton, the hydmxide forms 3 :5 
llitfinffff, which in obtained io'sroall, «?i 

IHOMtes slightly when heated, and yields 3 ; 5-din;u>i^^ ^ Hl 
limft hoilfd. with ai|ue<i«n solium hydroxide. 3 : 5’/>iHW. . 
IbEiOiK^ formed by lyhling the hioiinide with anilu; •. fTT*yi| 
[h btowQ needles, m. p. 234^, I^thyl 3 : 5*di»drw/^i> , 

CLHd N0|)j* N H • Kt (?), prepared by liotling t l.M^ a . i unO* s| 
UMaiite felcohol, is obtained as a vi^id, red oil, which || 

MiiminiUne wlj«n boiled with concentrated hydrocbl<»rti' i i 3 .^| 
j^honfsfflwrViWci crystallhwi in yellowUh wrui^ M«4h 

li, p. 191 \ 'fhe action of boiling methyl alcohol on assidj 
to the formation of methyl 3 : 5 dinitiobensoalo .tu t a»M 
i»to"3 :5-dinitrophenylcarbamido, m. p. 265'^, formal u 
^^*54initrodni^e by tmiUng 3 : S-dinitrobeosoylasotundc^ sitii rMM 
i^ohably identical with .Strove and Radenhamon t* ’r4Uit»sd( 
(Akw.tr.* 1S96. i. 35). ^ ^ 

fe; ^ 

Kiui^ipd by the action of iorlino on 3 : 5'diijitrobt^oiovihyi*«j#l 
alerdiolic j^olution, is obtained in a 30 ;^ yichi 
w. p. 276 \ and dissolves unchanged in concvntr t’. i 
b^ng reprecipitated on addition of water, H» n iw 
jS^NMdic hydrogen chloride at 100^ in a seated tul>c* it 



^ ia‘dioitrohenS(«im and hydraxine. The crystal 
ilSfe, KjNa/^tXl-t Vlla(?^tU>jit is described. ^ 


]rQ^^^minoUnzo^ikyih NH 3 *CjjU 5 (KO,)‘< ‘ ‘ 

•|a a 6irb yield together with a radish gr^ y, 
flp. p. 283-^ *2d4\ liaving iho composition of bi- it? 
11% whoa ethyl 3 ; 5 dimtroben*oate is boiled in 
IPl^nthui with an excett of hydnaina hydrate* 






3 j add with a limited utUMeoni 

^Lt%H tkeko^ lohliiofi. tryi^uHiam m yalloirtah hr 

rtdwm silver ui ij^w aud FeUmf^i 

Ip |W y^di h#BMUU«tte and 3 : %i dthitrobeuioie 
t» :»& be««ald*ih)d^ in at|tnHHta fc.»iutuio, aiiJ « ctni 
i^Ki Mifiltrobewoatewheii Uvatvd with ahxjhoUe hydr^{<^ 

■ ymir0*^-4tm N 11^*^ H^t Nu^>,*00,i^ 

Mi|iir--‘ hy beUuijf 3 < 3 dtuttrutivnzuic ju^hl i»t ita hydrtutc^li 

gyi triom e# bvdjiuifs# hydrate in altxjtndie ^dtithm, r 
IllwM-'v? «ll<iw m. j». UUi* (ik\xituj», ), iv^liH'ea ats 

l|i«f t ua?# a»d KehUiiK* solution* m the eold, and wlien 
Hiyi ^upt jAidehjrde yields bohJuUUttDo and 3 nitm^ aruitiuUett«^i 
/H# V J ^wio^ mh%uwm tWrirnd from 3 nitrt^r^ aminobf 
itrs de#enl«4. The Ay»/ror/i/orit//*, <’ il,UjjN »2liCI, 
tn \K The f^n:^yH‘Uti4 dony«tie^ 

i^ifuutir aerdles, m. p. 347-^3-tH . The m 
rwUtiiih hrtfwn m. p. 

dsriyaUte, retlow in. p. 

drriwtive, <'|^H >g goKIru ihWIi *, ui, p. 308®. **^ 
*i^.Unraiire, N‘HA<*C^Hj^NU,)^ a) NAi‘ N H Ac, ydlow 
H, p . tile derivative, >; 

Wowft m, p. 336 ’'\ ^ 

t j ^^ri>:r^bfHw^iaiaimuht N ( * ( '^ I T, (O H ) ‘ ( ’^ I • N , 
o 4 «*iuiin nitrite on 3 ijitry u uuniMiununylhyilnaide 
tM ^ is obuinod ns u rtnldiKlj yellow, ihx^ uient sn 

•liei brown when dried in a Avumu^v «ud defonwtet 

h di««olv*( in iMtnoous swlmm hydroxide wah slight 
Ui*4 furiaing a dark reii aoluiii.n, ami on n<ldUioii of tol 
w sd I if i i » 0 m ide. 3 A ilro - 5 A vdrru" y/»* »i t n i I iV//* 

, _ . , , .,. J''<>,<',H,(i>ii)-r.»-N Ill'll, ' ^ 

tmmm br tMiiling the asoijutiio with ftniline. orv^tdlUoa io 

n. j, m. TI»«r,M,.n«, N<i,'r,H,(o!l j-.S’H-W.Bl. t 

l?toll!( S tlw .louniils with «h«,lut« al,-.,t,„l, i» „l,ui„wi i, , . 

'«4 m. «t,a. «■!,«, b(Mt»(l with Koaimn livanuia« and hf 
.., yioJd* S iiilmS Biiiiimiau.ui>l 

Syr, ,Uh S niiroh huiroxvImnioyUiMiBt* 

SWI^ «ijfo yt^dfv^plimi^mrUiPiUf, (X>[ N H *(A 1 1 ,(OH VNO U 


3^Aydr^p^«iW^Wwm«/r. (Xi[N H’*( •4L(0I1 VNO-L* 

^ an^ MoUof 3 oitro^-aminoplienoL Tho carlmmidn If aNil 
^By.. 8.a*. d»«Bip. 2*50- 2;(r', and i« dwomiK^ed by 

by,|rox.do forming' .'i i.itro 5.ami»opb*i.d. ‘ 
/^■«ira 5 .,«,aaani»*tt.v</nu,d,, N,aJ(;o-C,H.{NHji*“ 
o ^'*bng 3 imro-3 ttiainobouxoylhydrawdo with i 
I4| :- “ obUii^ as a yellow, granular 

iilf)n£ fwmmg hydnoint^ by aloohotio li 







ef cftrb«iiDi<l«, pbtojl e«rboii4t«, a ^ikr 


i'i;^jnp0pMr*tioa of 5 : 5'tHaX]c7lbarlnturic Aolds. 

lB3iJ57) — Th« etbyl (ii*lkylinAloniit« yield ; 
ijwfa^rte add# when either with biuret or aDalkvI 

<iUlkylmaloriate#, when heate«l with either hi^* 
AllophMate in alcoboHe tKxltum ethoxide, fumUh . 
#ww turie adtU (compare Abhtr, 1906, i, 461). 


^ Proparation of 4 : 6 Dioxy 3^thio-0 : MUUkylprr rsida^ 
MkIM K (U.U.'P. — 4 : 6 - Dioxy - J ^ 

dMDtylyyrioiidine m%y priKiuced by heating fii.-t 


with thiotarb»midu at KKr, and 4:Cd!<>\v 


pyljiyrimttlino w aimilarly prepared from dipropylmid - 1 v 
t subwtancei are rcailily oxidined to the correspond i 
'Ibirbitnric acids by dilute nitric acid or alkaline |>ermani»3 ^ .v 


Pyrimidinect. XXIII. Uracil 4 carboxylic Acid 
WlIZXtXB [Arntr. Ohm. J., 1907, 38, 356— 366 ^ I’y 
dtnaaiion of carl>auiide with etliyl oxnlacctale, Muller (A» 
ii 64$) obtained a comjioiind which ho regarded u* erh-v 

^boxy late, N ^ ^ 

Ai no evidence wa» adducted to prove that the suhstani t 
pyrimidine alrnctnre, it seemed |K)^^^bI« that it iniglit 1 h^ li. 


NH-yitil-COJl 


obtained by tlaltriel 


ti^acia, iXXi' \ 

" * ^NHCU 

i; A W6) by the aclitm of broniine on inalyluroidt?. M 

- Sbmfion ‘ 


HrtiTl 
tu m 
'-r !*JT, 
nr-^^4 


.. iM. 



-UT kn 

fore I icon prejAre<l and studied, and it has l*ceu f >!? i itM m 
si* it yields ati a<‘id, which is not identical with 
OD treatment wit h hromiue is C(»n verted into 

It is proved, therefore, that Muller'a ester h«H u r 
y assigmnl to it, that (iabriel was right in ran* t^4fc 


juit a pyrimidine, 


and that malylurecU' 
proposed hy Gunn' 


(dlj-fOdl* 

lipr, i, 45ff), iinii not 
Ofailtox (AlfStr., 1870, 7-"t2). 


iiro/, S' 


•t' CO.H.H t’. 


)» crystallises from wuter iu prisms ; the 
330*1 iunras colourless netKlIe.-i ; the j>i)tassium and 

dcecriM* 






r* 


pydn » fwktowf, m. 206— 20P, vlueb conlftlai 
^ ^ !• limits 

tMiiiv ai p. |»r,» 

fnw atrobol iu i\>lt>uf{t^s#, d«t prUmft. 
p ^. .: »&*»#, utwfer HoiiUr <«nditi»ui<. ytehU i^n udditive 
m. |i* 181“ (d^compJ, which ervsulhis^s fi-om 

fn^^prrti«i# of Bubo titu tod Atnidin*^.] Uapimmik Asilun^ 

(li.R. r. 180126) --Tho il^riccnl froflEi 

wniuiiiUf tirthiKiiAUiilus uiuy Ut i*in|Uoy*d ai^ 
Mihistitut«!» for camphor in tho prckluctlM ^(1 
^ S ,»*. ceUuloni. 

' Me ^ M«th) liK'iuimiiiaioif, tu. p. 113— 116*^, 

chl‘>ro 2 methyl I rtlo llKiiximina/tilc, tt, jtl 
116—117 (from ethyl iU^to-ii-uitrQtrleWortPi 
#!i<i 4 ; & ; T lrichluro- 1 ; 2 dime! hylboiiximifiEXol^^ tt, viy 

up with nit ^(K^eil^lu^e in th« |ireNMloOi ^ 

t*. T, M*'^.’’ 

J. 

■' '3 

t Amino 2 m^thylquinoline. o Ntauk tAw,, 1907» dfip 
4J5 343 When the oxime t.f 3 iretyl 2 mothyliphnolioa Cl£ 
woh solpliuric »chl at [>'U\ the lHi>km,inti react ion 
h> hydmlvMA, and iho ehuiinat iojj nf the acetyl grpupi )M>C 

^feai i rrdiicl i«i '^ ami^ip’'2 v\^^^n/(f/uini*!iUf' •. (’ N If . Mo'OMoIKOJ^ 

. t‘,NilAlc-NH*a)Me - t\N U, Mt-N 11.. 

A urhi of 3 acetyl 2 nictliyI<piirK>lni(» nmy he obUlnad 
«wOit|f m alcoholic w»Iuti->n of u MimcolHOii'alilchyJe nnd 

«ith a /..w dfojet of pi}*endine. It im>h> at TH 70 ’ (cOttpA^ 
iWhwii »ml Krie<|!antier, Ahstr., 1H22, 1 htO). The 

cryitUHuies fn>m alcdml in ^til.^l!, colour lean noedlw^ 

MsfeiUo 2 taethyhpii noline crvi'titlliscH fretu ether irt long, 

^ p. 155 — )6(i /or fiom lii;lit j>etroloiim in liriliiant |^Uy^ 
fh<» htjJrochiori^e, (YjHi.iN* ,,2l!(‘l, ohtaininl hy pn^ftg 
rJ«h>ti<le into an etheroti! w>hitiou of th# ImII^ 

"fvm « yeilowi^j white, cryKfallino |>oW(ler ; the f*lnttni<!hloridi^ 
- i;TWw.^^;sihPtC*!^,2H«0» forms (jlistenii*^' golilen and darltMftl^ 

fafc u» 22(h.,-23<f : the V* 

5fii» ne^lca, ate! clecom|x)^-'‘» at ftb<»ut 233 / tIi# 


5fii» ne^lca, ate! clecom|x)^-'‘» at ftb<»ut 233/ tIi# 

^.7**11** * ^1<'*NIIAc, crjattllipes fr^un ether in riBedlea, inu R 

**‘*''‘ «<'<jtyl derivative do not tltioresc^l OOtil 
^ Um Iw-giih. fho ^*100 aor*tyl rjerirative may aliU be 

**^'^^11 of fi pho^pliorm* oxychloride jtolutloo' of 
1*^****^ bjoride on the oxime. ^ 

pertnanuanate, the am inometbvhjutDoHn# yield* 
*‘»ydroxy.2metbylquioolinecry«Ull4Mefn>m 





, 5 m«thyliu:ridii!M uii 

. ^ 135% «fy*UHi«»i irtjta atc^Hii] , m. p. f 

lll^ ** Ij!ii« ; tUe Jikyilr^iM 

**i^ p^H«inob«iyli4«Mie romj^c^uu.l*, 

||pl^,|i«?aiU4itte «»4 5 m^UiyUi^nUu!#, Ayvi ^w 

wittott ^Iwr »WU* (omuyp t > wl) thAn t^| 
biiilcyWw oampoqnda : on tho oUur hiind* tlw 
cowpoeml* «tUier Jo not tiottoridl 

0 m f<*eUy fellow. VS 

f;.- 

" Pf*p%rstion of a DorivAiiveo of 8 Hydroxy o^ nopli 
^1^ a itulpliottio Aoid. Axtikn lurr kc» 4 

(D.H'P. IHltTM, tVjmjwro AU*tr., ISuiJ, i. 

The UAphibmnns^xfile Jerivattvw, i 
^ ■ - J***^«**nomiphthal«R«4 
jSfIjH' stilphonie eriJ on fuMon with 

hyJroxidle-*, Joik? the (*iu)phome 
position 5, Aiiil ht^ome ronir« 
nephlhimintiolo H tutphonic having lh« 

00im'*l f‘>fiiiohk. 0+ 

Aimoo ot BihyUsdno on laatin <' llAKt ivm n {Htr, 

-3*S0L CotBpOT* thin vul., t, ToT ),-AV)uUt the 
4mine» acj dUtninot^^ »nj of pyrtolo ariil piperidine OH 
hm fc«en mveeiigiilod exbaimtivelv, of the alijjhalie Autinet 
BMgfhMiti*' only btii Won nlutited (Stdii'T, ISfiT* 1 

||ib¥U£en.>« 1^ now foond Ui rear! i^ifh diUrtiTnojnfttin yit: 
ytHeA. * <x)dotirief#, «nd a gre<*n pr^elin t, d**pendiu^' on the eob 
fl mtdfon. Under «iniiliir condition?., iK?itin and brt^ 
lldl eArit nntj a yeilow and a t'«)!oorIe>N prodin t. AH three 
<1 ed^pt>t;ndA dhiaolve in concentraled hnljdnint’ acid, the yidl<n4 
yo>9idft homing a red to leddUh violet, the green rom|^K>tind foil 
Hu#, ffeiy turn from which the corr<v-jMinding matin ia preoipiflt' 
aldlu^^ of ir4.ter ; the ooiotirltrAa c< >41^)11 ndn form rolotir)^ ld|j^ 
aaJanr inwapiUted uorluinged on dilntion. With fut&iug 
tUanir aftd, the yellow coinpiinndu form rod acilultona, which 
lwe<»w 4>rangoy«dow and defxmit the lAat in ; the blue compOOl^ 
Ihtwua^ rnafUoa, but more slowly, whilst the colourloaa Ooa|| 
ntwai* ^ndij«olved. * " 

prejiftml by, 

^nh aa equal amount of 33% alcoholic eihyhiniJti* 
to pliow noedlws and ktutoenoea at UW, formlnfli: 
«««i wfckh diiii^M k akofaol to a loddiah Violet iolttijffla r 



kiUa wi& fobr wSii . 

. j ipktkm, from Mbjrl MotoU ^ 

di(!ompoM«r kflog HhyUtmiiM, io wokntion^ 

Cj^U^ON^Wr, form» jolloir 
§§ 0 $it At A})Oot 167% forming a rioUi mAAi ; th> 
tlTO, Cj^H^ONjBrK, erjiitallwru tn i^d D««dle«. 

C'„H,ON',Br 1* is 

l^mspoM* Al>out 175'. 
rtrIrfU tteedloH, adcI iii towarfli^ 

i, 2 €th^iammovifUm (5 ; 7 -«/i 6 r 4 jmo- 2 HE/A_y^j?;i- 

^C^,<^^^C'-NHKt or i.r«t«r.<J ., 

''ielien of Ati exoimj* of ethylaniiny on <libromoi-yUif;, 

Mp^U. 

DicblorowAtin yield* the three <-orte»-f»oiuliDg di-n . 

Bine. 


*. ill 

'■'.few 

' 

rmt 

-*a. 4 , 


^ Oxidation of PhenoliAatin. C’\Kf. I.irHERj<A?»N f»i, I ' 

S r,, I&07, 40 , — 35D7). — In i*onn*‘xion wiiii 7 .. 

igotlndike colouring maiUTs from i»atin (th!* Vf4 , 

IXatboni Havo invest iguteil the cunstitution of the dye funti> 

Hon of phenol ihati It. IWycr and f^Mrus ( AK>tt . i 

ihowed phenol ii4it in to have the constitution 

I Nii<^,''||‘Xt(’n.-on)_, 

aod Cfoniidered the thn-p r^ni dye h'rmtKl hy ox dution ■ 
jpaUMiutu feri'icyanide in alkaltno solution to U* an. i^ 

%H 4^)11 *. It is ftumil now that ! 

jNwiiwoAut in, N H 7 ( % H v > M ) • ( ’( t',. 1 1 / 0 H )<c)^^ ^ • } 
aiBi&obenzaurtn Uung fonncrl. 

% jnie name dipltenoli.^ntin is to U^i juofevred to |>henol!.. 4 ' 
^^agrBement wit It tht; constitution. liiphenoliHatin, in \> 

Baeyer and l..;izanis, /«r. ri/.), forms staido 
ZB. p. 70 H) , and chloroform^ decomp. llo . 1 

jrw and LiziruH’ itoment, tliphenuli-aLin foMn-^ i 
j^]|OgNAo^. which separatees from alcohol in ahitc, 5 
^ al», in. p. 201 202 ' 

-^^idBgBnateil diphenoUsaiins are prepared from halo^o 
AAme manner as dipln-nuh.siitin from isjitin. AV 

ery stall isj# in ^ 

m. p. 135 — 336 ‘, and forms a fri'ic*fiiU*f, (2,dIjjt|.NnrA :. p **• 

piif^pdipUm^untm. N n<C. . .V^p . for i • > 

C|^liO|NBr|A(*|, lu. p, 247 -238'. ( ?'cj. p 

iS?— Ulcoloi'odiphenolisatin, m. p. 276— 277'. 


4.: I ir^': 

•'■ raarA 
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rvwi 
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• ft tiliair «oi^> MBitoaaHnii am iMuiw 

^ A .■>- pir^tef*, ini^ttWe io «at«r or bat r<i 

cB' fUdai acetic adJ i tb« aWrptien ba 


* tjse cbern^itxi, aJkAlme *^>lHiicnH !i** insarrr W lb#B 

^ m tlie aorin *|>eclr«m. The <x>1orAt mu wjOi cooicttl 
Sk- f- rfnJJer with amitiomiriti than with aurin 

ateinoaurio'* hav»? Urrn analvM^l ; 

-: (’ U, ON; 5 ferv»^«v» - M^jsfPiKPirrM. 

^ , w? '.wi ^riit, * ’ ; ^ 1 ^ ^ 

‘ II r*. N C\ , JiM*fr& '2 li it} im>j M r i *# , < ' ; > H . N (’1 


HethvlquindoUnol Kiijrntth u Hirit aihJ FtoM. 

^ ; *‘»7, -iO. a4T>!. It wns 'Ih'Wu hy r ruJ Ikn^brittgl^i 

,1* t ‘ ) that, uh«nt quiiith’Uiit* HUM iil^'<^iill^ w 

<-..h.'‘-:n M^'i-v,,., “m 

NH- rj |l -^ ^ ' *' ,;■ 

f ^^riU' i «Etii j'i'vihitii iiv tif' Xuh', H i('i!u> A 

N Me 'iwn^hthinol, uiiicli, \{ if* iuu\ (uunil, hat i^; 

»fU^ 

— ' nlri)lH*i itj t iuy nui .lluv Tlu» »{>]4icaMotl 

t' tlu* /CumI huMliKl ^hoA^.^ that m> matho^dg 

^*11 UlMU |M-iMllt, A. 


FrepafAtion of Aroiimtic Moiioat^otyllriaminea. 

\«M1*, FhIIDH, IhvYKR U Ofi. <ltK. P. 1 1^843), 
tii! Mu^jctvitriaii.irieH iiuVf hlMu-ttf) lu.t IhhM ohUuuad tl^j 
\m mhi-tuMi uf arumath- 2 : filiruthi.iciianjn;. k nw in;- W the mulUl& 
?itj}TnuJi‘i ft t*!‘twcen tlju r utiiiiunM :ui)Mnf jxihI ArvUmillO gtOttjre 
?• Oiu prv^lisctiiMi I'f tlu» an)j -h‘n h.ivi'** «T tin* iftiiiiQiitoli 
h ha* ttHW Ihmm) fiuuut til tl M'^iu tinH uitluiut c mdeniatljWQI 
»6 cf?»T'?r-i i>\ the Hf“ tt( itiiiJ rt’iiuuh;^ a;;cht^, Mirii tvH iron aM 
».>Mu* ur HulHTsl aciJs. •'"^■ 

I I «H?u» tu N 1 i Ac't 1 J N H ,)^» prUtUAtltt 

US i- luS ) jy , tuMihi^ from lliM ihiM ru-ltiution of 3 A4lr 
wjitMt ai>OV<’ it* nu-llili^ |K>lUt iM‘ whefl boUftl 

*.th;:af:;il a'>t5c art*!, if watrr, f iiinitiuim'thylbeflS* 


t i -f 'a T,. f ;} ■, ;> f f it -‘<li, I it lie, N H A r • ( ', J i j M c( N U 2)5, yeilofr 

,*.< y. JlM U1 1', IS It-* * ■! ihh- than tin* ba«6, imd 

i* iMAMicA fr-iih ;j . U vhnitr<»;u-*MiM> Uihii'li h; in u KiitnhtP mtftDtr* 
^iro'arahli* vihtaiiu-il hy MMhhtUutiiij^ tho*« new bansii for 

f^urfti.srv Aiamine in ihu pt t loti i f a/o ulye#!, 

0. T, If. 


jF^paration of Tri&minotriphenylethylene.j litiKi^ 

rfU Kj.PKTKtH’nKaihi'KK IS0l*«rBIK (DJI. P. 

Of tribnjmo-eifjyleue or acetylene UjirachlondlbJ^^^^^ tbo 




Djml Bopotr Nunn «»d Vitmm Bbck» 
— 5400), — J : 4^Di«iBiiiQ*!^'tk»|»bUu>i fomi 4 
Cn^H*yON^3HCl, which wtuekii the mucomm^th 
ri[4aly tttrtis brown on exposure to th* air. A 

^minonaphihamzeH«t NUj* 


an lUcoholic KolutiDO of thb hjrdrochloHde h boiWJ ^ 
lodiom acetate while a carreut of air is paa^l 
hm. It forata weU'deTelojpoJ, glistening rr/aU! 
9tkl0rvi4, Cj^lI/^NiCb is furoi^ when the base \* : 
nl, procipiUtod with alcohol and hydrochloric acid. . 
, It dyes cotton mordanted with Unniu, and it« a 
i a^d solutions exhibit a brilliant re<I dnorescence, 
iQtaIpbonic acid, known an eikonogeUf h u««d in \ 
inonaphtbolf a dimlpAvnic acid derivative of the a 


^ ^’t4'I)Uuiio&j3-na|)hthul 6 isulphonic acid yields a 
)dlmmcdimIidtome acid, which dyes wool in an at td » 


^ftmtbeeia of Imlnoazolyletbylamine 
litllinej. Atxjtr Wimiai's and W. VooT (//sr., 11^07, 40, . • 
recog hi tioii tlmt glyuxahne mdiclt^ are cont^ti 
^)oid pilocarpine (Jowett, Truns^,, IDOo, 83, 438) aiid a, 
Ipvrd from proteins like histidine (Pauly, Abstr, ly<>r : 

the Synthesis of these natural products. As a - 
hPKtion, gly oral ine 4 propionic acid (Alistr., 1005, i, " i 

iBlIverted into A-fimmnMthyhji^oxtiiiuCf 

K l^^ns of (.‘urtius* method. 

iji^MoIinepro^tmiaU is a tx>lourlesa oil, obtained i ^ 
tU'fition by means of the o.r<ifnhi, which « r, 

. m, p. 158 ; the ;>tcro/o/ia#« forma light )» ■ 
‘comp ). The ht/JraziUe, CgH^^DN^. obtaii-^ 
tiie ester and 50'“;. hydmaine hydrati*, lui> 
tde of mninoclhylgivoxaline is obtained in 
tudjolic soliitiou of tile hydraxido with amv; 
Old to furiu the azoiiuide, decomposing tl ;- 
ind tinally hydrolysing the urethane. It « r) 
4b ‘ (dmuiip. ). No «|iaringly soluble salt-* ^ 
inc or silver hvdroiidcs in contradict Inc’ i 
pounds. The liatinkhhride is orange, bl v« ,.i: 
i not melt ; i-icrnUy m. p. 239^ (deeomp ) . / 
m. p. 260* (dwxjrap). 

the aminoethylglyoxaline with benxoyl ch 


.s ii tfi 

:i: ym 

y 1^' 

* 

T 

^ to stig 
-umCtM 


wM Hjwjttira Kxmfmum (Am^, 

^_.:;a. Ompa^ Ab*tr.» 11K>5. i, 874^.*- By IIm» 
i^bas^ iin4»»ylpyrmb«»imide x# ci>nv 0 ri«d into tlii 

irl«*s prtittW, Hm ftCiM aud is bv4r<dyii«d fejT 

g^f. ; b?dtt»eWorie Kid yieWinjj Kiiiliiitk and 

i Til^ t«ro Wi»w cumpoutid'i aiv »!sn obtainad 

!i5 of «ibyl ox»Ut« with dipbt^nylguiuiidiixe and pi 
re^pwrlif'iiy in the of soditito t^ibvixidt*. 

Hipi* , uHiid# (#-oi%JyJdiph©ay!giiiinidino), m. \h ’J’i5 \ wbkli 
luj^i zu «*^V tmiv^iiently by warmin^^ difduMxylguuiudio# c 

juYVic iwad, U also ct^tivorlod by sudmm t'lhoxUU lulrf 

WjU i b^-nykarbiuiido at \W\ diphenyl jwimbanimido vMdf 

m. P 2:13 , abicb it 

K ifec jtfvalucfe of tho aevinn of livilroj^en oyarndo on 
1 ^;; ^ ilijc. cU.}. By proUmgtd hmtin;: ailix glacial acottcadl^ 
rbiiititi*; vjelds di|4icnylj»arnbanic acid, w herons hydrof^tit 
d hydrcabloHc and glacml mxtii* lundw forms in 
Iii6lkarr*»fnidr ^ / 

)fWfc^;rirb*»ihle is hydrolysed by Iwiling acotir arid yialdu 
Ma^k^ru^tixxde and small rpianlitieH of atiiline ami at'^tHllUidt 
hU i;v Ift^'hloKe arid giniig Htnmnrtitim fhb'ridr, anilina K 
%ed ear boo dioxide, aud by Inxiling mu Ur forming diph< 
irba& r]^ aniutonia, aniline, and t arlton dioxid>'. 


Artion of DifttO'derivativea of Aliphatic Hydrocar 
and its Derivatives. I and II. Cyanogen. A 
aiii K. AwtXUKLLu (dffi JL Arm<l. Liarti, I W, [v 

. .b' , 31H 3-jH. C«.m|»aro Ar^arellu. Ah*lr., itf05, i, g 

a Hvltittoti of rynnogeri r&u'is viulf-iuly with a 

aif^d fuiulion of dtaiometlmne or fba?fH*t!iait<‘, forming a 
:d osotruzole, whudi, unless h|KvijiI prrr iu’iona art 
fe^fS^ ip* ^•tKerifirat^on by tho dinzoim. tliane : 

«.<■ ■ . N IN . SlKs}"^. , 

h 'or4#T u> prevent the etherilicalion, a very small amount St jUl*’ 
must bt treated with a large excmm of cyaaO^|j^il| 
H^;ml aolution. The fact that only one of tho CN 
^ mplecttlo teaeU with the dia»t^hydrcearb((a, 



Wf i» M lh« •bm f<»^sfaL 

from bet/» 

vllit* crryttab, lu. p. 115 ll4^an<J f^iv**A preejpitAt«« ^*. 
WMiif lii««»y m©uU, Tb« corr^|jr»fuiuig ttmitJsf 

XX’-Cu-XU/ 

ffViMirM \>y tho action of si /ibolis’ bydroxida - 

rompmind, is from ale xhol in small, wbiW rr . 

\\ bell treated with 4ti ;, alrubolic p>>tASJi!:{ >; 
lotntioQ, or with concoutraUd hy.Jrwbiurie aci 1, it ymld* u . 
earboiijrlic acid flescriljt^l by llaltzcr an I voii IV-hnniru. \ 
lUfl), and this, when bfA?e J at 250 —210 , is cunv- ; * 
OiOtmzole prepared by tliene authors, 

5 * Vyano^ 1 fmt/tyiiMOti tuzcU, S ^ ^ i* , 

n^otrai Ihpiid, b. p, 30 rnm., having a fruity (shiur U 
with 40'), ah'iiholir |K>t,a«i‘iutn l»v Jr».>x ide, it is conx rtU-^l ; , 
into thi? |s>LaAeinrit iier ivativi! of I m«*h>/i>j4utrianJt Z < ] ' 
Ndii ; 

^ uhirlj IS d»‘j»o>itrd Irotn oi'ctouv r 

»tnall, white ( rysUls, in. p. UI'™H2^ ‘{'be pot.i^.uuut, i* 

bfTium, arid cu/Wtim salts, arid ti 

‘UjKf, b. p, iItj bo iimi , w» ri* pre[jftred. 

A (*ynno 3 nitt/tyliKiutriazoi'', N 11 » J**'*!* fA* * ^ : * 

|& (niflll, white crysUU, in. p. 81 ; h. p. lOty- 30 muj • 
nokH-’nlar wetf^ht in ncetii* arid, and, in ^ 

an acid reat lmn. 'Idie nilvrr dt-rivaUve, 's > vi 

itobb towards li^ht. 

Z'Xltihylos0tnazolt i-Mrhojriilii' nc'ui, N U<r ’ i 

!l 

from Water in shtiiing, iw'irul.ir eryst \ls, in. p. .! 1 1 
4b0 «*vvlt, ! t * j 1 1 b N ^ I ,( *a, wmm prepar ed. 

4'f tfOWti ,1 tnMhtfl 1 S//! vOuiti/riVi ;/)// NK?<^ i ' isjin 

UflO'di yij, I”'' mm. A Slfthi/I \ tlhf/lutulrin-.itle I ■ ul 
»Bt<, t«A ,, .,, stall ises from bt'n/.eno in shinim,', wt.- 

*S .t. ‘t l 1^ I i ' 

l|» p. 131'; its >'il,'intn salt, M ).lf.,N 3 rV 0 (’a, was prepai 


*^4 


w- ?; 

'A;-? * 3 #, 




t: '■ 

• 0 . f. Is* 


H r 


JSL l • naphthatriMolo 6:9 

<« 0 KL 1 AiTJk?r-(te^iu.i>t'iurt n n Aaa.LN-FAB*u£ATj< n 9 ^*; 
lifiMfiVm 3 ^nitrojiheny! afi * napktA(Uriai4^6 * Z« ; 




NOf io Mdinot mrbcAttte volutm^ 

(SA^) iWn, afwr 20 iiourK, W4niliQf lll^ 
^ V* luimd 10 70 75 and aiHaf^ 

^ Milium b)*}*«<hloriU. TNfe 

s^ilrd iHlt »nd rvdu-tHl with mm u)j!ijrs aiul waWr 
>; ,.fcU?ncikriti ; the M>liitioij was rt-ntiemi alkalini^ with 

carlwiiate wad 

X uulfhojihenyl • ^ 

y * s, _ »i!«|»htliatriw»oi«*^ 

\ : U Jin^tOphoaf^ 
.. nt'id (I) pm'i|ata|k^? 

^ In (tilling hydro* 

.i »em 1 ^diuua ( bloride. The oio derivativt' (11), uUtwmwl by 

^ *lr a;’ inouiijsole With /J'na|jhihol-3 : tj (Hhulplumio lU’ld, whea 
»i lu water end trivtUnt w ith a Kt)ittti(*n <»f hiirium i'iiUride aotl 
^ f ^UiRriiHiim h)tirttiido, yields a bnliimii rt‘diii^h-iake which 
|j]v ?wbh! to light. (I. T, 


MeebanUm of tha Indamino and Ariim SyQUiaaSa» 
9rJ«tatu<r e Paper on Aniline Black. Hans Tit. Ih riticiani 
lilt !, 40, ^tS- 31 11^. t’«m|»ate this vol,, i, (ill ), -Tijo syiiihesea of 
I hi* tines, and oxnzines art* re|>iTs<>nt<vl by a t^inglo 
an the two following fiu'ts. (1) The n-iulinesH with 
ju. I diainintw, auiinophenols, diliytlmw derivatives, and the 
ftiffSiir*4idii;g sulphur coiufa^undsi are oxidlsisl. (J) Tlie rtiiidinetfl 
» t& n&au n^oiioiuaneH, di iniirieK, i|iiino]<<, and (he corresiHHidiDg 
rv ::,jkui nd A form additive i<aij}H)utids, In uddiliun, atumtion 
h 4r»*ti U> ?hs readiness with widrh gn»nps Jittarhrd to nilrngei), 
sulphur wander into the iiucieii'i. 'Dift Iwu rt^artions, which 
in the case of a ^^ diamine. may 1**» represiuited »a (a) 
ytbuiune ^ s- y>^di imide and (A);>di imide f M X ► ^Mliamine with 
liu# X gf'Hip dtUrhed to iiilrogen. 

I Sn««! exaaiple* are worker! out in detail, more es(sTiii!)y the fdr- 
^iSiKfc d •.lir-iniljc, tnethytenod)loe, and Meldol.a's Idue. AIho tho 

R fcatwjf. 'd J diamsrioaiolK’nzene from a<juinon<Mii imine and of dh 

hrh) ! from (he oxidation pnKluct of l>en7,idirie. 

MKuiur ? f.irinuU for aniline hlio k is entir i^ed, i|f, J, 8. 


4ctkrQ of Hjrdroxylamino on Safranonofl. Otto Kiscjik* and 
fwri K SIS I /in' , lU07. 40, 340(1-^3411. ( 'ran|mte Kiacher and 
th ^ siA., 1, 04 : Kehrmann and Prager, i/nd., 447).— Kehrmann 
«d l‘r»g«T ^ view of the eonstitution of the auiitioisorosindonCf 
h% th© MUon of hydroxy la mine on i#on>sirjdone, is cotiOflCddf 
J«^4ht«iWr* ohtAimHi by the a<-tiun of alkyl iodides and potaaniam 
Pimaid* on the cwresjiondiug hydroxy iwrosindone are not identioal 
th«e4<»ef»0f naphihaiiafranoh The ortho-poaitiou of the n«thoiy* 
icii i 3 y 



wtiidi ixt hem 

wHk rm^ k> Oi# ^nAnom mjgm. 
iicdi)rw0r«iitiii^^ ftti4 i^<>^iii«tb7Haoro»tiiioot (AUt; 


4j[7} dd iw»i vi«td aia}»9 d««iTiktireM. 
^ Sikftmtiol oohn m>v vh^IU nit luniu 


^ 0iiftmtiol doHN m>v ^h^IU nit uniiio-denf Alive wUb hv.j? 

(miI either yiatd* o amimom^rmnoi tiAyl «c^f t 

WM^ etyftUiitMM fr&tit Alcubol io brill iant brown 
Wiff. addrtbm <4 rouceutrwtcd hydrochloric add i> :> 

'^nr acaiw acid solution |>r<xloc«ni a > ellowkh gr««ti ^ 

Rnapofidmg^ meiAj^ eiAer ii4 lea* M)iubl« in alcohoL 
il^4Hi/fnmiK»'‘04tn(/o7te, I obuinetl by bealiiu 

^ r|b»i»dott*^ with fluiliric ami aniliuc hydrochloride at \U 
C alcohol iu biojjre coiourod needier, IB* p. 282— 4 

f % A mpAtAuJiuorindiM, 

o-amioottoroiiiiidtme, o«phetiylon«dmaiiDe, and iu h. ih»4|y 
aiw hrateii uith elbyl akxihol at HO — 150^ for Uiroa Lotu i» 
^>JkNS» from pyridine in i^oiUeU’ bronze, gli3»t«iiiikg pUt^ra, 

glacial ttiwfcic acid yielding a pure blue fcolution. Tk* * . ^ 
^lia foamed when iaurordndone iii u*ed insti^d of its amsr 
^a»d even Uiore readily from iaorosindulinesallaand t> phiM: 

I; {cowpare KiJicber and Ue[>p, Abatr., 18*16, i, 323). 

;\.V 0 ‘Aniino«rorr>niudotm, or uroroAindatie, wlmu lieated u le. tiwi 
^ diphenylamiue, iu hydrochloride, and absolute alcolioi ai ^:ei| 
' houns yieblh a green napht ltanuurir.dine dmtaiiiw, 

whhh irytitallieea fi-om dimethylaniline in prisinj*. 

V AminotfortHviudune, or iranmindultne, and o naphthvlf>r.r , 

. yield a green dye. The^^o imphihalluorindine dye* exl d .: ii( 

fluQr6it'<Uict‘ except iu coiU’Otitiated Hulphuric acid or pvt i «t>iaillii 
^f= (compare NietzWi and V'ollunbruclc, Alf»lr., IU04, i, lOo, J i A 


^ Dinulpbidott with Noighbouring Double Llnki 
at Amin^a ruid Hydradnes on Thiourota. 

I II Kuii. Kuomm M Kmil Vrrrca u 
», Comp » re Kiomrn, Alwtr., 1U06. ». 

. t*r>6, 714; Haulzitch and \V«iv»’ 

iVrthi^.rt’yanic a<‘id and thioui'ct 

liydro-xide, yielding t^ulphur 
liuH.-Hrbnjutr and pbenyliminocyamKimir^ 
The ple^eIlt Work was undertaken to 
I with aniiit.e and phony ihydnuine in tv *• 
■tJcm of |)VTthiocyaiiic acul with the^' r> 
rmation of phenylditbiobiuretaiid dern'^' 

i with aniline on the water^baih in al^'ie 
bydrociiloi ide yteliU thiocarbaniHdei hui 


u SyaiMN 

ml 

fm 







Erf mi tSiimm wdiam ,k 7 <l(«iiib jrMli 

^ ii ^ prodiwrU of lb« ft^^UoQ uf on 

.■ i« by U» fc^^^uou of lAom^rki m 

h^rochlc^i4« an4 ;^pH^ni*tit)in«. on 
pi inm ’- }^b*i«4yltbiooriA bydroehjoriiW and auilitn?* eta ib% 
d rwictimt bad ibe conatilutiun 

^ NUK‘C<NK)‘NHqsH]:SH. 

|iiip{« t'\;anWn*ibHU vouM yti^ld the Miujt? ftuU:ciau<^ 

bydrocblorub^ am) ;> |plk*tiMidin^ rryRt4}UB«s ia laaJkilp 
- , *!.d form* A hmsjft dmvative. m. p, 

tW & u'ls p'pb* nMidine nn parlbiocyanii' arid ItMttla to tbe f'trmlj 

pp i Cj^jH^jONgS^, rryhiatltiking in 

1 ^ P jT** , and 

V- ^ :.-- -^^ 

p / itfurti kydt0ck!&ride, ( I i ^ j ( i N jS^., U Cl , I J ^0, m, p, 

Mi£U ^luitnr, torming phtn^^^rntniJu \ ^ jjUenHyfthuxvirhamid/i, 

T ill IS yi«»ldii a denvativt-, C*,)) cryatuttiirfi ^W 

I m. p. 166'. 

TW »ryl|;^faniiUjaryUhicHiubamidit>) form aiN^ty) 

I^Rlr< >’N1)’C\KH )‘N)I Ac, which ars^ *’o»iVs'rt^l by th» 

i f= ij h ydii> cftffi |ion nd« : C M i- j \ ! i or 

> V (> 10 

t'Mc<‘;:''!f^‘^>NM, ■ vS 

Imf-^*^^fu*ifiidi>p^itH^UiiocctrfHt.mvh, J{ an<i liO TI^ i®, p, 

|9 »s,iff'hv comjwifjiud, needles m, p. 2<>b ; vvlicn lH%itad with 
liifvW *?.d ]M>tai^utn hys)ntxid<«, it for sifs tbu bi‘i»xyi daritnilii^ 

Istffty liM* tw< lo j 4irii y I ttuticar bam ntc. A j >-// * e 

m. p. the nw/ij/dro roui|«>iiiid, ju. p. 204**. 

y lusispdiei*. ui. j». 172'*; t ha 

■mtrrend. m p IiH7\ 

hmitd with phenylhydraxiiie in alcoiiolic Hohition, pbflQI^ / 
fcwttm t ydr t(‘h!orid« forma Mulphiir and tinUijtutniii0iih4tii^tkioip9f$*^ ^ 
m4f.. SPh:tVSn)-NH*C(NII)*NU-NHHj ortserlmia^ 
Nli:{HsiU)^NH^C(Nrh)*NPh*NHg. 

►lieh *^p*r«r<**ff!(im a(c4:dK>l in cryataln, m. p. i#)7 '» nnsl jflieatdd Wt|^ 
hydroxisi* or dilute hydrochloric acid yielda Snuap^. 

I phalli Itnuole or ii» hydrociibirido (Fn>mm and Gbnabmf 
1 he hitmte from the preparatiun of BnilgUAuidotilpitvl" , 
•awboiiidp n.ntain^ a amall amount of an wonwrubr, . 

. vii V. >*‘Ht*b’NH*C(Ni>hrNH»qNH)*.SU .f: 

r b*riN’H )*>iJl»qNI*h}*8ii, which on aucocKunvo trefttlllliii^ 
-uf, {fydroxide and bydrucliioric acid yields 5-amiiu>‘3'MilUib* 
bydrorh I >f ide ( From ra and U otk% loc. eUX « 

m, ^ J68» 



, m. }K 145— 

from tfc«j mother liijuor from j>re|»aratioii of iu 

\m» IB wbit« ItjatlvU, m, p, 236 , »ioi when tr<^t4Kl »u 4 t >. 

iodtum hytUoxAv and hydiM hIoric arol yitldji 5-aMimo 3 . 

hydrochloride*, m, p. 175", whu b u ' 
TIm? Uti« (ruiztdc forrms a g«JatiuouA maM and ia roadi? . 
ftkohol. 

fi©Puron«. Jt utrs Tarm, and Ftcm Y Atrain - 
ISK)7, 40, 5743 3751. t'onkjiare 1afel, Alwtr., JW)!. ^ 
|)r 0 duetaohtaino*ii hv the o!e<:tr*dylU' r©iJuttion of uric . ! . 
irilh cune«fitrat«»d ainntoniutn hyslroxidc to f^cparate ti». ■. 
sH^acrttl, With 5 sO(liiim hydroxide to remove i«opurone, j ■ 
puronc tiy fry-tjdiUatioii from hot waU*r. tw^M! -r.:' 
^*tu^at#al aulwlance whitdi can he by iixlincan I ’r. 
The moleeular wei^htH u{ puroiie and of i.»upufor,e dvv 
kqueou?* wdutit-n hy the ehui liOM-opic inelhosl eorrc-j«,f. i 
Wraula 

ino T^tnthyd rmirtc ace/, C._ H >, N^, prepar I by l)io a< ti : 
cm an ai|Ueou>^ Rol»itrin uf lAopiuone at O , crv>talli'e'» 
nmKlIeM, decetitji<iM.*.n at *JOU , hii'v H nentrni rcaj’titm, i- ; 
riuidily m nlkali-*. A Ix)!!!?!;; of hariuin lnd:<‘v • 

it into tlie ye^l^IVV hunnm •♦.ilt of u i^^ouratdl, t' H *• S 

which ratidul trcati/ierit with ‘J.V hydn>chloii<' ar:d’ 
Ikhoraif 'X u i^-.ara»'i/, ( ' ^ fl Thi*< f*nh,sta5ice (Ty»«talli . ^ . 

dtCianjxoiM at 3.>0 \ liux a>i arid n.’aetion, di'e-solve-s in dji ^ 
d«fColori>eH i^routine water, aiei j'ivex a Violvl hruwn <‘m r. 
ftrtic chlunde. 

The mother ln| nor from w-'nirh the harinm xalt nf ,x 
\mTi prtM ipilaled contatn^ (} i-oixOiciV, rjH/bN,, wineh n \ 
ailMider Ueeitle-*, )iii-, a neutral nvution, in diln * .i 

forms a crystalline -nhjtaiicc with plicnylhy<lrazini» wh;ri< 
a hydrazoiic. 

Reduction of TheophylUm> and Paraxanthine J r 

JiiiJt’H Ihji.r (/iV., lytlT, 40 . 3752 ;; 757 . (Vnnf^tn 

I, 121). --'hio electrolytic taxlijction of th(*ophvlii}i’ 
phttrir aild nl the <-r^lln;^Iy temjicratmf*, with preisucd h a i 
aftct a current d'o.siiyo! l‘J amperes js*c m|. dc ni . r*" ;; 

fc^Wa^on of ^ ‘^hiidi <t[‘vr . 

hot W*%or in crv'tals roniaitjiri^ 311. U, darkens at a; ! : 

has a faintly aikaline reoctiun, and ts Hola' - 
aimb or alkalis; tiie /tv/rec/Jorr/a and the /ncriU ai" 

By tho arUon of htomme m r,.id olacml acetic acid. 'i.>- > 
yiaida 6naBO./^(xryh»ee;/o,Ve Cjr.^NJlr, which r>. < v 
iodlwa hydroxide into o-hy iro > y theophylline, ^ * 
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L^, : CyTf|,OH^, from w»^ 

u 4«»e0i8po»^ « 25fr, ha^ * neuinki reotlioii, M»| it 

^ jj, . i»^ diluW *lk«ik ihAii m w^ter. 

in WAt<?r to a fkcid •^9ti0*l| 

W hjdtoxidt* >iUo tV Ay /r^rfvi^HU-y;*rfi>aj>awl4t^^ 

^ Ij t s which lUrkeurt ,11 *J3u . 0, 8, 

j^cd^y DtK>xyx*nthin€«!, Jtiu^ Tu ti uu4 Jt luh Doof 
: r 4 O. 37^7 3751V (‘i'tn|»iuv pns^-^iui*: al*-tr“;ii t i H hlw 

^:i vle«o\yxa«Uiinc. a mctiivi4.-<j^\ \:inttii5u\ niuj dtsoxy- 
. - h.r. uuiiki? ihsix yli**t»^rtix 4iij hint*, 4«-<‘\v[K'4rA?cah?iiiutii, mid 
- £v art* luorv ^ulubif in 4iluta ;4kiili- tVan m «nkt«r* 

Ti* . tha ^trtMij^tlis <*f u»i''<* (xim|Kiuiulik by 

a *.> ' r.hi(>, 80, iMilVj i,h4 airj\,r at Uto oancluHioni 

L 4 ;a-t h-^.jiyit'^ii'hiuc* arv* weaker iioi4s than the xant hiiH*ji, and tbxt 
at «j\# k»- iiiikiUhiiu** tin* iU'iii prn|>eriji*f> tiiv ivnrfeninJ noK*!)* by thft 

jtf- X'- " ^ 0. 8. 
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tho At^itl. Max Conkap (dfi/iaVa. Il'<i7, 1550, iH ”- 3l).~ 

;• <!ii n'> have bei*(; amtiIhhI to hv'lurilu- in nl (( arul 11). 

4'iu‘ aaihor hliows that thfi 
ronKiiun jon ]| i> the enrtook 
o|}«v Siiirc hatlhturic <kdd 

ullrli lujlteii V>|lit 

tr.it. d hv.lrn iihn ie afid if 
h) (}jo!\ VC i foiimtijj carbon 
tlioxi :c. ajijinojii t. and ttcetlO 
! rf !j;v n*u*vtiliition n intis! undoj tin suiic < (itnliMott« yield 
i ; i**, iminotaa, and ■^in-i iiiir arc!. It, i> found tlnU when 
1. ^ ‘T ivnlratinl hydi i^djlnrir arid tt JHa -J.t \ , hydurilic acid 

fo=- o ! i Hi ahitn.^t ‘j-iant Uativc uticHni!. 

ta.utN.fi li n j^upjmi tod .■ilv(> hy lie* f.u mat nm ttf hydtirllNl 
; n^it ‘,^ii nf ftlivl «-t h innivij a.u U,x vdatc witii Ciiriiomido 
; a! .ludir ^iwliiuii e;}ir)xi^l.* at *W> 7^' , and l^>j^i'ther with 

i', > f nr. utic :M'id }»)' iisdnily -is of <-tlwiiiet«tr.icttrbonyl- 
:..«Mi;v uf dilute liydrtH’hlui ir ariti at I hit ', 

’ iu uK.,iifl^u<t nidf, 
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>i’:.vii,ii,o, 


r«*sA:t5;v 
*'*' a ‘-f • 
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ix* 


mmm 

swro ’ 

* ii. A nd yudd In luntin^ ethyl ct hatudel racarlioxylAte with 
f vlt'v ftlofi.le end wHlium cthoJtiflc in ftlcuhoHr Holutioil xt 
*tihne^ in n<,n»dlft>«, dtyomp. wiieri huatwl, in rryulily eolyblo 
A’iro*cn»if or rarlN')n:it<»fi, pci » a rates in prinin.^ on prolooi^od 
' aoimoiasu al i«>!ntioD, and disMilvcf* in cohl nitric arid. The 
M 11/ O, was ftnnly.se<l ; the hjdrrtchlarvU 
' wjnie n<‘edic<4. Ammonium hydnrilate gire« a green 
^ 'h ferric chlciride, IxM'oming colourlosn on addition of hydro- 
■I T on hating, and formn a rnl snlution with [KHmMtinm 


acid. 


0. r. 




ORticj 

rfurlsDg, !ik« Um tMtliylMie grtmp in eom^r l 11 
[|P» OOB''5H N:CB'»CIL CO,H. irith iiia«ob«iii»« 
pi forMti<M} of O'aznac/fhycinuoow. ThM Mo-difn 
Kpi^kiGg, far mor» stable thao tbo pamtii tubist ^ 

S^JIeW aa^yidiApf{ratmM hen9imm*ofnmceiw€^4MU^ 

^Wi}£iCHi^:snyrsu:s- 

llfiMiMd by the act ton of diazi>bep 2 ene ehloHde oti or*, 
itt alcoholic ftfdutiou in the {>na»t't r. 

]o» temfieratureM, cryMtaliisoa in yellow, felu^l ' 
(tmabarp) ; at thn aamo titne, U foroiied a «inall qo a - 
igttiyibi$hydmz<msbmt^nMZOAe^Uf 

C,04 N H ' N :CMe-(: H ( N : N Vh)VO^ Et 
t!h» latter c<iinp>untl alone U profiucod by uaiog very < 1 ;, . 

ta better pt«j«rtMl by the interaction of oxAlyJhyiln »2 
IpHsaeneax^^acetoaf^oUte in atooholic or acetic add hohiii.>^ 
jOlptirleiM cryHtaU, kwcUh and froth)^ up at 211 — 212 ^ 

1 ^ decompo^m » lightly ulK>ve thi« temperature int*^ 

\ lh<m$iyifn* 4 henz*nmz0-Z itu$th*jl !!t-pyra^oions, 

idHtMOed aa a yellowinh red, cryntnllinu powder, nr p. 2> 

Bom pound ia dec*oiup<»^t by hot {KJtasainm hydmxil' 
pyridine into oxalic acid and 4 benienwiZO-3 
lotHopiro von Ib'thenhur^, Ab-^tr., 1895. i, 686 ). 

TEthyl oxalylbbhydi'HZonelienKeneazoacetoacetate is >1. 
jjloHing with phenylhydmziuti in acetic acid yolutiun 
Uon 01 alcohol, oxalylhydrazide, and 4-beu2enea*o 1 j»h^ nv 
pyyMolone. 

#Tb® author replien to the mticiato* of C'urtirj-. Pi 
||^U«r (this voL, i, 451). 
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4^on of Diazobenzene Chloride on ;> Hydro xyb^Mp 
Erozs iiKANUMouoiN and H. F&eimann (/Pr. 1:^7,411 
ijb— 3454. Oomjwire IJmpricht, Abatr., 1891, 1036) 
le reacta with a solution of y>-hydr(>xylM>rzA>ii i 

of sodium carbonate, yielding bisbenzeneazopfi' ^ ‘ lofirftir 
it mnail amount of K> nzeneazo 7 ^' hydroxy be nzcu t i i Af«il 

^Bbhrig, AVjHtr., 1897, i, 341). In the pre><*fi‘»- 2 
ide, the chief prcnlucl \s trisbenzeneazophenol (tl. • v { . w 


of I Diazo-j2 naphtholdi' and trisulphj# 
Kait* * Co. (I) U.-R 184477). -The I ami;. . d 
acids are diazntised normally with m«!. im 
tf organic acids (Abatr., 1905. i, 161); the t rmp^ 
Ifdionic acids are readily converted into (iian>^l«i***2 
solpburio acid, fwovided that dilute 




'1**^ H^rr CawiscuK Isoi^sthik ik lUm m 
fb# mt«r*«tioii of it’trou»i at^it aud thi* l-4min 
M* to tJi« prodactioo of tjuin mold 
f^ik!« i« Urffilf oao of oxidation. lf» Kowor^r* llm 
^ c/‘ |.4mmo-^n*p|jtlH»1sulpht>nk aritls »i\» atx*tvlat#d li 
M«iw »nhTdri<K thoti xh^ arotyl ^\wi 
ftiroiah y»Uo«, pryaulUno diJtiLtMviujK>itnd«, SQ^ 

..1, 1 di«ioo*jdjliMJ^ne'4-a«lpboiiic at‘u!. wiurii» t>n 

l^a ailkafis lt»« *b<^ir nrt»tyl ^ro\iy snd givo Hit 

3 hydroiy ^dUxo«AphttwUou»M4)j>lMmir Arid*: 

r St *> <d j^tvl may effocUxl i^iutilcirly cotuHinlit|f UmI 
^diAiooiiphtbaloniwulphonio Aoid with phoiio) nud aroOMMg 
*i>a in thi» way *2 hydroxywoiwphthalton' rulouriug mttl i ll^ 
which may l*o omployoti as mordant (J. T* 


KnasxieritrtHTM of Stlicylio Acid. Knjr.M (iHtxDKOooil^p 

ll rpr:>A«, and H* Khkimisk , 40. :Ur>n ^,‘i463, 

w* hiiiHJcM. Abslr., 1891, 1036).— A inixumi of 

»V} }, Wux*’n«Bi»osalicylic acul. utsd vh*^ trivito darivatift 
iKifco! iO is vtil., i, 664) is fnrmcHi when i\ MilnUon of tiuu^ibtOfWii ^P 
u.d i^alirylic acid diisstdvi*^! in «*>dium hydro>ido is koph 
y (im ttv<' days. The monmxn-rArnjsnind remains diseolvod 
•olutioo, atiJ may be precipitaNMl by tbf jHMitian of 
:«»ai ocid, OU 4 1 N J Mi ^ ^ U , may bt 

a Jib hot dilute eodiom hydnixido sulution, and cryaUtli^jlJj^ 
^ , HHrrttf.inii in re*tdi»‘h hr<>wn, felted ma^dlns, m. p, 21^' . 

n), it given the colom lions ch.anicterihtio of 
^4v mA when retlnced with (iUnmoM chlurido yndds 3 : 5-diMnl^K:^ 
IlSrfiw- *rid. ’ - 

TV Aviy/ derivative of the bis^ixo co»nKmnd has ra. p. 
MbiW^at.Wu-y/ic acil, forms dark violet crysttU wllfe 

i lusUe, St. p. i/ir, ami yields an firMt/l derivative, tft, 

[Tl' V. /Vi<f»iefiw«fi/K_yftc ecpf, t'uffv/ forms yellowiHl^broW|^^> 

Vdl#*, m j> 191 , ami yields an derivative, m. p. 145®. 

(A-Hy^ON^. forms ]>r»>nze -colon red nstttUsiis 
h. p IV^'. and ita aottyl aerivativo orange colourwl needlos, U. 

hi%.«<>t!uted niU^oanilincMi yield m jnoaxo' derivatives togeUisr 
iwuo dKntauvcw of phenol. r 

: ^ nitfvf:^ms/mttu4>})Kffioi t crystalliawi from flUw- 

t tttr:# <>f tetracblorokbane in brown, felted iiijedlcsi, and its 

Ttyufr ha* m p. 20B^ J. J. 8L 

f 

^ An^matic slipbalic * p ♦ ^mlnoaeo • compoundti. W4*|te 
p^i»t and A. KiCLiUS (Ar., l&07s 40, 5806— 






'•ililAi, 19W, v ST . 

WroHblorie an^ titbiafiiMiil oxidaikm, «romiti< 

lia^Bfi«»&<^pou8d» of tbo tjrpe KUf*C\K|*K*N'C(» H|{ 
«Mm4iO£ quiooni(moo^micarbazoo««, 

o!ic,h,x:k*(X)KUR 

Til# ^>f frithfer ;> oitro|)h{«tiy]i»emicarba£id« (II ^ ^ ■ 

U Ix^fiiVi^^uitiorio »xn»fr?«micarbozoDe (Thiei.> 

Ahftlr* i, 47; with tin anJ hy*Irochlorio uci.i j» 

/(tfffUUffiiiU) Collar lo>- leaHi-Us, ,- j 

ftmtooitU liU*i<iU'»i thf* ffi'tr N ll^*( *glf^'KH*Nil*( 'U‘ N jj 
^l(y«rhjw< iMtfilh'H, whirh oxi<li4t* in the air A - ’’ w ^ 

‘^yAroi’htoritJf* ort treatrm rjt with (>otaH.^iuwi r'yanati!’ ar.«l r-. 

<Jor/Mii tJi I V , w h i t<* h>a fl t ^ o f p ra rfta m iJoj>hen^l $ a m < ; ' , 

NH3*n) NH'(‘,H, NII'Na eO-NH . 

O. ft (df-romp, ). Ih^nzaltjehyde reartn with li,.- 

tb© fufUiition <»f fjenzt^U'Unr [tnfatnoph4Jit/^$ermear^htzy('', 

i'Am.^iu cji^ sivsii co sily, 

jr^UowiAh wliift? in. p. 204 (iJH-otnp ). 

^AntiiMf^nzenfazo/ortnamide, obtaineii only tn fclit*ff>rr»; :' i; 

Ik prt'fwiM by the ojtil; : 

bytira 2 io*rotnpountJ : it rry?iiii]Ii.*iO}i in dark mJ « ' 1 ; ^ 

roflirx« m. p. 125 — 12o^ (dfcorap ). The molecule of nit. j ^ 
romovefl by k(M>pin^ the tronfxoind foiiio day?* in a varsiu,:. 

It w coijVf‘rte«l by litronf; hydrf>ch!oric acid into a 
kydfticklt/ril^^ and im dt^’'oiiJ|K>M>d on heatin;? with i- lr it* 

solution airordiiifj to the i^pialion : il 

NHjFh f S,, f Nil, f K^f H),; at the ^anic time, a mu.hII <pi-i' 
iUfnrif is fin*Mjeil, which tTyHtiiili'JCh in )^rt>wii net**iic?<. p * -irhi .1 

nzy^fijr/nn N f I ./ < '( >’ N H ’ ( *, ,1 1 ^ ’ \ i \ • CO* N I K, H H, j i ' p ■ • 

on a Holution rd thu )iyilraz(>'Com{K)und with aininaio i i 
peroxide, cry>tnlli.M*s in Miiall, brick red neodlen, m, p f7■^ 
I*h$nylc*irtiimvii> p titnijiohgnzf nut zo/oriintfnid^^, 

NlllOrf’n’NH'<V.H^N:N‘(’()'NH. 
widch rcsiiltM fnnn the interaction of phcnyh^arbiinid** ic 
compound, cr\NtAllij<efi in yfllowish ro<l tuwdle/*, d*N'onjj>-> ;? j 
HtUZoffl p aniiju}^^iiz^nrft zo/ffDnumide, N 1 1 H/'t . H / N 
forOJi^ J^niail, ovan^'c nccdlcji, in. p. 2l8” (dwomp ). Ih a;; 
tbo parent <tzo rorn[i >iitid vicldinp' 3 : 5(1) l-i?'*! s ■ 

/yfrmamiiU, Nit -C. H Jir.-N/CO-N IL, small, yellow 

im ^ ‘ 

2- Totwpi inentoj^ t ttm 5 m m ifia rhazont^ 

pTMMiped by the interaction of 2 toluquinoneoxiine and - 2 
nyaroeblorido, ist a brown, rrystalline powder, det'onip^ 

It yi^Ma, on reduction with tin and liydroohloric arid acl • 
oxitbuion of the hvilrftzocoinf>ound, i .* : ■ 

NH3*ail^e*N:K*C0*M{,JI,,(), small, redd brown » ? 

85—8^ (decoiBp). In the same way, aro obtained c 




.: U m 


.1 


0 H'K: 0 *H^eIV:KXH.(X)*Nff« 

». p. 2 'il — i 3 *'\ «hicli ftt«iD givd ri«a to Milaib* 

, . coHibiDM with tb^ thret* 4Utfi>|:>hH)jlbvtlnuUMMb 

NO/tV» . ^ ** •>; H •('< >‘N H ] n., 

/.^!sirr, yellow ihh^Ios in. j., ‘J'Jv? . as 

yellow le«at!oK »* f*. . ah<l J* «ir#\>^iueiwA^dEm^" 

^Uiall, yeUowi»h-whtU’ nrt* lie^, uj. j4 'J jo . Ik*!)j th<^UUflt 
’ l>et>/<.*quini*ueoxiau‘j*!i»'ny l^<Mrli^^u t UarMcho Midi 

i, 3'JU| yiel»loii nvlaotion fti(ht«Tjantl in Jrocblorio 
. ■:»in<>^^fiZfit4Ay’lrnZ€ifyrttutntlni/ /ji/7r(«f'A. t<ri7e, siUiill, (^>lourlOfti|| 
whis-h tli"CrHa|K)ise atui Uirti eiouH al»o\'t* 19*1 ; KodliuBI 

htirfau ' th<> frtv N li^/t • N Hm i)*N HPb, )oi}g^> 

m. p, 1S7 (tli'Comp.V whi<'li is coiiverUnJ un 

j rro/<»rr#Miniit#/e, 

>^4 rt4 k'JiifteU, m. p. ItiO -hU ’ (^i^MHUlip.) The Nvlts of Uit 
wtlli »n<U an? f*tal»li« only ia i1h» prnsont'e of tbn? 
i K\ririKfi!itr\ih, snmlK yellow luxvlii-s ; orahifr 

«'„H,,o.N,,c:ilo,. 

; wn, rrystallitio |xiwiier, tbs t)Uij>Msnig 1 S7®, Tbi 

cofiijiiciaiiils were also pre|4^Areii : hruztn^l «!rnvaliv*\ 

NIinz^yii'N ■ro-MUMi. 
lu p. ‘Jl'J . /*A^,i»/^'or^i«ij»n7(>4iTivativo, 

^ e \ It r |{^* s /( 0*S |{ l*h, redtlisli ydluW tletnlles, <1^00^’ 

I* 1 m , ^ Wf/iiMlorivative, NH ,*(' 1 l;Mr 'N,,*(’ 0 *N H Pfa, 

III. t». 155-- ir>f>'. 

T:*- vam'.o ruet bints as «!i-M i'i)M'^i a^nive are ul)Uiiin**l ; 3 fimrilO' 

» iu.f.>rt>,,tuiltilf, N I! \ 1 i Mi‘* N p N •( '< »’5« i I Pii, leibJisb hnjwn, 

f itiv’einijxisih^ ii{ l.i^^ lot , aiui o (tutututoiu4ti(!-f^’ 

lark lej mH'ib s With ^Mren tcIlrX, 11 ) [> 1.17 ^ 

\v. H. 0. 

<*n of Dilutee Sulphuric Acid on ProttiinH. I.no l.ANurrKlK 

M ,^'iU-h . Hio7, 5, tlo lljj Ib-rriit iiiifliors havft Ktato|| 

^ 3 *,*«».? lutj f.f j>roU'i:t with U 5 ‘, h\ Jrix blori'' iiri<I li<A<U to tbo 
- f liio KJtme eial j nsiuet^i as are foil ml in gastric digestion, 
f*’ The preMMit exta*i iim i.ts runlirui earlier riewft of 

i > r Uj.ii p; olein is very M?si.st{Liit to dilute sulphurio acid. 

I tu jii ns’ digestion in 1.. aejd at .'17 ', <inly lH%of driod 
■n,.i> ^nies into iolntjon ; rather more of the otiier proiojbi 
. » o d ! wruin albuntjin. tke.) were dissolved. Tfio dtMolvod 
' ‘ ilaiatnoii were rompletely prtH’ipitalde hv phoitp^ 

W, {). H. 


l^a.r,c.. of Solutions of Pigments on the Heat Ooaffu- 
Protons Hash A K..,..- {/W«w. ZtiiieJ,., latfT, 6 , 
■And pigmenU (eosin and aurantia) or their freetMddt, 


of 8«nuii<0lobtiUn at Vorjing Hjd 
QaiiomiMiooB, T. Dhaium^kd HoBtintoif [J. Pk^ 
Im# il» 437—460. CoBiiiare* Abrtr,, 1906, ii, 826 \ H 
it06» i# 121).— Equations are ijuduccd by which a 

the ratio of the acid and ba>itc coestanU, 4a ac 
^ 1 ^ electrolyte as semnj gblmlin can be cal 

ifto exparimental oWrcaiions. The hydnjgen ion corn*. 

f satin Rolutions cunUining varying {iroportion»<^ arid u. 

saeana of roncentratiou cells anti ibe condnetiviti^- 
tfOlllUons to which varying |)ro|M>rtiona of acid hail be*^h 
meaaured ; from data, bv an indirect met);; 

Ui a 10'** WitH obttine^l for the exj^reasion Kkit;kt„ ^ 
v^Hflloeiation conKUot for water- Hy antrfher and prol?^’ 
^JUta method, the value 265 x U) ^ wan obtained for 
IpTMilon. Kor the wloritv of the »erum-glohuIir» i. r 
Txl0*“* cm.^er, under a potential gradient of 1 v 
Aldooe<i» whiUt Hardy i/oe, dt.) by a direct 
40 X 10' cm./aec, 

fleram globithn U a fairlv strong arid, but its Wic pr - 1 
that it Ichavea to alkalis as a non -amphoteric :vci ! 
^ evidencf' has Itevn uhtautKl that M)iuiions of |>; ! 
inc^e or le*^» complex jjoIynn ritlcK of the type HXOII 
f<qQitibrium U displaced by tbe addition of acids, 

t>f sorum-globuHn, tlicrofuro, there is no dcfii . 
iwiftcectratjon in acid sol u Hon, but in alkaline «olt)iij>n, 
allgbily tiasic cliaractor, tb« degree of }>otymerisatioD ai; ! 
Iftolecular weight is constant. Tiie tuohcular wiigl ’ 
gtobnlin in alkaline ^u]ution is given as 1967, an i 
JtfOlemlar weight in acid nolution as 1684, but the Ulti ? . 
tfiKcrtain. 
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Formation of Polypeptides by the Hydrolyeia . 

' Wot and Kuir. AnDKKiiALDKS' 1907, 40. 

40k part already p ildishod (this vo!., i, 737. roni|<n! 
\V hen treated w’ith 70^, Hulphurir acid at o** 
irtp Weuryl <i glut itnic rtcid, [a[;‘^ -f 10*2, m. p. 232 !< < 
the synthetical ptnvluct. Isivene'e claim to havr 
ide from the de, oinjKjsition producU of proteins i- 
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is of Qlycinin, the Globulin of the B-T 
Crystalline Globulin of the Squash Seed ^ 
i). Thomas \l (>snoKNK and Samuki. H. t ror .la^ 
|907»19, 466- 474, 475-481).— Acid bydroh 
ttage results calculated on a moisture 
|wo proUina mentioned : 






-W . 'W-'""’; ?: 

nnOilSliM 


Tyrosine 


. <H8 

036 

Arfinine . , 

611 

3-7S 

3*63 

Hi»tidine . 

l*3» 

3(i6 

3 33 

Lvfine 

371 

389 

3-50 

Ammonia .. 

356 

19-46 

13'35 

Trypt^ipHan 

proMpnt 

S-4S 

732 

I'ystinc 

— 
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w. IX i^m 

FarmatioD of Acotooo fh>m Ae«toac«ttnt«« by 
Or^^*.n #xtr»cta and Protoina Xso Vou.\% {Htiir, Pkf&k0M 
^ V- T, 10, — By of wHliuiu Hr<»U>!U'#‘tAia w^t|^ 

.m ar or| 5 »iJ ik n rA|>iit i^H^nmiwwifion of ^kf^T. 

i!iw f^mtuktioa of ttirboii dioxi»U» hihJ an'lou^^. Tho 
v nim rr^fmioabl^ for thii« is j»roU*m. H^rutu - 
v wvruui abmmip. cAjt«in«p*ri, WiU^’s pi‘|»lono, amttUHUlldlfe, 
^ have ihp i*amo action. All thoso KuhcitlMMNd^ 

tU. r; imino-group. W, D, H» -.^^i 

Ooiiihining Powor of Caitem with Certain Adds. Jomr 
/ imtt, Soc.^ 1907, 20, Xl34 llitl?). In protl^K^ 
ptT4 \f. ?f , luort, i, 498; 1906, i, o91), it li in U'on Khowtl 
H^T, li . With atk&tU to form halts. It lias now l>ot«n found 

with liridn, aiiii tli<* Wlm^'iour of varitmi adlili^ 
I i*. {: ff.v*’»t}jrat4mt. At tho oitlinary totiija^rRiurt^ i j^iain af 
mt with iM»arly 7 r.c. of ,V lo liydn»rh!nrii', hy^ro^'Wttl^f 

>.)l|)i.uru^^ and atotio arids, It al>o comhinos with tartadiapj^ 
oxalic acids, hut not with Ixiric acid. If ^|||; ; 
mu - hitjoii U evap«>niteii in proi^ioioo of dilute acid, a 
fci;i:;yT -.A ibc Utlcr, in the cam^ of liydrtK’hlorir acid, four UnSi 
iK^, into i'omhinalion. Thin is due, to Home extent lU ?#jm 
1*=* jatriinl uidttdyKiH of iho rawin and the unioii of the ftotd wiw 
w (A «uch hydrolvHis. E, Q, 


Action of Dilute Acids on Cfmain when Soluble CompoOIKii^ 
a not Forniod. l.i'ni a I.. Vam ^LvaKand IVjvai.u I>. VaJ« Hltis 
f / , 1907,38. ,1^.1-456),^ — In a previouM jiaper (Abihr,, 
i, i'.*} u Irts abown that caacin unites with acids to form 
l?Tv4Hits. A study has now lM*<?n uia<lo of tha bohAWOor ^ 
as?- *>'-u i^ydojchloric, stilphuric, Uctir, and acetic Acida of 008* 
tick‘«;T; 4 fn>m .V 12r» to A; -000, altouipei aturcHof O ', 25*’, and 45^i 
4 {if nods susrying from five minutea to forty-eight hottrt. 

•ch« ,r * ludkiat^ ihattl;^ inwdiible afibstances formed are not 
^ f r.hiuctsl by adsorption of the aciil by the caaeim 

jftidaoed when milk tarns aour in caama oonUfsilgC 

^ Uctic add. 

U miTyrng oiti the uiTeiKtigAUoii, cMein vaa ahakiP whk dtol 





ijnihuM 


H IcEi^ 

fglMir«d from tk« foltitloo «m onk^UM h«fli Um de^ , 
dttedrttjr, KirprimenU wnro mAdm to amtUm l]i« » 
vhkbeftMftci if «o1ubU iu dilttto atid* in <»«!«■ tliai jiui 
isigiit avm*i<fci. It wajj found that tho protoln do«M n 
an a|iprwrUiijn e.xUi-nt wUeu Uft fur K«»rbral bour^ at 0 ir^ 
(ieid.4 of c<iiK:^nl ration of »V Uj^H) or leA-, but that t 
incrtsum* with th*; ronc^ntratiun, tlu^ tf*!n|>emture, at, j 
Th<? ra:t> at wid^h <'aA«tii di»ikilve»i in diff.r- 
trf|uivalfeiit not jiruji*>rtio 4 a! to tiu? «>ncei.tr 

hyUo^itii ioiif or to thu of di^»Jx:iatiori, . 

jx>rtioiwtt«*ly gr»'at for tfn? organic a**nU, From d:. 

equal roncnntiatioi), ih.j protf*:ri takes up 

portion of acid than tiio uiMh^drf^l. The SJ-duhilitv 
dilute aciiU is prooithly ilue tu ile<'om{NjAjtion of the ].»• • 
neither dismilvos itt 1;^^ inu^'uesiuin suljdmle or ^ 
chU>ride nor adsorb-^ either of ihn^e Kiiltx 

The amount of acid witlulrawn hy casf'in from dilut- 
whu'h it itot dHnolvf varic?3< witii the coh«*ntrnti> ? 

the durwtiuu of rontocl until equilibrium is reaclusl, , 
agitation until e*|ui librium is reaehetl, the U*nqH>m' 
pnrtirular acid (Uii|)Ii>yeil. The acid is never eiitirelv r •. 
the Mjiutiun. 

thiterin that ions have Ixsui made of the ninouiit of em h * 
tiihtorliod by 1 gram of ra^iin ut the tN|uilihrium |kuuI a', i 
at whith (s|uilihrtiim is pnwJmed under tiifferent 
aoid atn Im remuvtMl from tho casein by shaking it with « 
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Sulphohaomoglobin. T. Whmn (’i.utKK and W li \Ur.r 
{J. 11*07, 36, hd -hTi,* Sul pludui tiioghdrin i > 

(lettnite conqxuirid iu aqiO'-iUH ^^lutiMn, It cnu!d u * - u jai 

irt crystalline furiu, d'he nation of earhou inonoxidi « j. . : 
glohin, or of liydrogen sulpliitle on rarlMixyhuunng!..; - , • i in 

a new couijMuiiul, rarW>xysulj>lio}neinogIobin. lh*d<ii‘; f 
b^uiinglolun is a fiecessviy pKdimimiiy f<ir the foruiiSi . ‘ « 
blt»tuoglohni. S. lrnolm iuo; 4 lohtn closely roscmhies sulph 

U i* H 

Hair Pigrunrit, Choroid Pigment, and other M’diaai 

Ei>UAH 1> Sri jua.Ki; ( AVr/r, cAcm. I*hy>iiol. /Vi/4., 10, -."o ^ 

The pigment of imdaimfic livers is ilifferent from tliat > f ■ ■ a wJ 
both rwuunhie tlie elioroid [ugment (from pigs’ evesi iti : ’ 
biNDOpyrrole, and so their cirigin from the I>1 oimI is ii:.; ^ 

deeompowition of the pigments, acetone denvr.tivcs c . 
prodacte of acetone roMducH are found , the difTeronces i ■'•■“S ^ 
prodoota in the various pigment,-*, acwunts for the d : r‘ * ^ 

pigmanta Ihe parent sulfstances of tiu* pigiiicnJs ■" 
and a^ione i jmssihly other aromatic groups of the pr- 
luehM i^nylaUnine and tyrosine, p.articipato in their f 



'MoMno enamm 




• iiiry cobariag BMtw, oreetrawi, tm bm {imiiMd «»4^ 

U wAf W i^p*rifct#d frt^ fr^h utiti^ whidi uMQ fi wd 

d iw mIu hj the atWiiion uf eu|>iic in % cold 

: m«dium^ The ejulvucal J 4 U arw : l\ |3'0U ; 11)5*14' 
O, 3!> 53'\.. iht* ftt^ aiuI ju tWWtfw twt 
? »i>luble in w»Wr. It iit [(*:tthlv Jr^'otuikib^l bj? )ilkn}|j| 

. rT frfIK' »)t4 or itkiio noni ili,. ft ^tYITOhl 

f,; h rTrsi?tft with diMo iit inu<‘h tlu" uiftUDcr 10 
';? -f, but Jiffereotiv from htiiii5j>vrr%‘l<\ 

. ; V gnmp. whrii exjKifrtxl to x\x^ air, m an Axulirunl alcoMo 
P iriiH?nse^«,iind tbe[in>Iuet givt^an ab^.^rpiiun IwoJ ideat^ 

^ . i^nre»l in th« ^pet^trum of J^dvlu^riMd pvm>lf. Whan 
in-itxxbiortc ftcbi, urxK'bromo is vo Utin^ra 

r H, 4-9!; N, 9 69 , S, H /iV :!;» 6H u ” 

tu,*] noounl of ar chruuieelitaiiiiUtNl by tlu- hmii ir) orgaoiaia 
, f. ur botjrs varioa bttw>^i?ts 0*4 aiul M-T^Matn. but in caKe« of 
‘ >afb A4 typhoid fevor, iiir|-OMM'> i’^'iiHidi'rably, 

J. j. 8. 
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Sufi^ic Acid from the Pancreae (Quaoylic Acid), <>m» von 
i.. i Kux^t JrAt s.u.KM i/kttt\ c/ifiu. J\uh , 1907, JO, 

!^: iUiiif tluU ^iimuylic arid, ihiMuu-l.-ir a.-id obttunoH 

wK.Ur differs frt)moUun- nuclpjc urob, iria>m>udi hh tlyieltU 

..f ^dyt^ro pbofiphohc acid. yjcbU • hotlnid id' its weight 

i m ibo form of n rtKiiuinj? sugar, mu] conlaiim ooly 

.ub^uuiu, giwtime. All ibu-u n^Mulmns aiu now alioged 
i* and ibero ia no lucv^Miy b- diMii.guish botwoou 

Aoi (.-brr luicieio acids nf miiuj:il ungiu, \\ jy n 

(hUim Forme Produced by Precipitated of SalU and 
^74Ul» Kumah K Lij:sk<},^mj {Chrm. , 1907, ii. 415 • from 

t *-:h /nd. kiMot<ie^ 1, 364 - 967. <'iui)|tiiro tins voj,, it, 
U,f> f -nnaUoii of a prwipitat.s or of nyMuU of salt or water, 
ky 0.4./* -tliOn to Uke c^riain foiins or Kh«j«-s ulili li are retained 

W ife. .u*. ha. removed. Kxjh-i imi h{. on tb« cr^slalliKatioa 
riiromate hftvo shown Unit, coiurarv to Molisch’s thiory 
kiVr AV/r,iw» Jmo] lS97). tlie gelatin 

At tbs |, biros where tho rryt-uU form. Fx|HTiriK*nt« on 
r‘^x;,t,n tdiiH which had been dyed with mt*l}ivlene<blue 
V’ arcumulatioii mu I dis|HO>iori of Iho gelatin 

^ rv the formation of crystals even in tint same prepar*' 

K. W. W. 


of Cyatin in Various Horny MaterUa, 
fc-*!. ihMol- CiMn , lf»li7, 62, 171-181. 

,7"':^ ’’ '' f«llo»in« 

h", ' ‘"'ve Wn ob'ainod from the mati’riala men- 

a .Jiutimn nails, 5-15, boiM* hair, 7'98; 

^ V’* o ^ j briatlw, 

* ^ I. I 



iAom*. The eUtiD diii^ire« in Uic Add, AM ll» ilitn^^f t 
^pAdpiUi^ by jiouriaif ihe nolatian toto wnUr. T»o f 

%n»M, 0 n« cif wbkb U iaM^able in mlt tbii ordioAry 
^ yb t fA i i tli« citber tiiji«olv<M rtsa^ily iq Aleobol, ct 

fburUI »c«dc Acid. TTifty »r« tnia aitmtai, m whet 
*ric|j» c«^ aik»lu th#y yidd nilrk Acid. 

: CSiitoNiD r«ftct» with nitrouji Add, yiddiog a {««iittct v 
'fjtafjvriicA lAilubU in wat#r, actdA, aad bat |>tv. 

^b»bol. 

V' P^»tt|ning>acid« from Koilio. Kaicji von KiiArrL i 
CW, I1J07, 62, 472-*^473).-The followbg . . 
jiAm bcAft ubuiniKi by bydrolyaing koitia (coiopure Uu . 

^ iddi fculpbunc acid ; bi*itdiiie 0*034, argioine 3 5‘jr. 
*1^ &ambct]i are parU |#er 100 of air drt^ and aab fiv. * 


' A Naw Solvent for Some Proteins. Iwax <>m 

|?r. Vktm,, lliu7, [ii]i 76, 267 26fc^). - Aa Fii>cbir hj 

jifetMOA ar« c implicated amulta, it wm tj bo oapecu-ti 
^^47) that they w.iuld pruve to l>o liobiblu in simple a: 

« found that the albuuioi*eft and {lepumes dinsolee in fotm u; i 
sroUimide. Tho UtUr dtiisoiveit over of the i^-r 
aibamin, whuioas thu alhuminn, auch a» egg- ami i<i-ruh, ^ 
net dMSoivtJ ill tliia solvent. The eoncentra tod Mil util >n , 
-Sro viscid at tli« urtiinary U;mpcralure, gradually I-. 
^tJtrewt), and I'an lie lUteitid. The i^olubiUty in fortnuiia i> 
is the sCpifiitiun of proleina from i‘ach other and t. 
natetial. The solutiuim in acetamtdu aro suiUhle for (. - . 
*fnVesiigatioim. 

Hydroljele of the Albumoeee Occurriog in M* h 
K aan Mu ko {^et/sc/t. AViAr. 6 <nii 4 #f»., Ilt07, 14, ■ 

^esfcriuienls ileMTiliod were undertakcfi for the purj’O’-* 
|.Uie origin of iho ■ininmacida obtained in the liy ir i 
^ iStrat't (Ah-iir., i, 778). The jiortion of mwu **t u 

^'tSted by Ktno or amoionium Hulphatc i» not identical n iti 
iMatoi* ■>, H nd unulwreil gtdatin cannot be deUvt*-! i 
fyittract lUtdf. 1 hiring the man u fact ore of meat estn t . 

isto .>*olution, hut it is converted by the lactic ; 
vi|^|Kle«eci or ai id glut in. Hm greater |»»rt of the lau t^ 
aXStnontuiu sulph.'ite consi.sts of a mixture of j*ri*t*' 
,VA||iral pruiHirtie.s of K!bumo.ses and showing no iodu »■ 
n derived from gidatin. A small proportion of 

givee reactions very simtiar to tboee obtasnr'i 
Hydrolysis of the comstituenu of meat extract »:i; 
hi,|^|yf|Ued ammonium sulphate solution 3 delds mon ua .i. 


niiUuiUiLl^l 


j «r* of ©f protyoim, fci>4 Uit 

«Wick «i» from Uiwa yield on ksdrotym* moiio«ails^ 
^ J BiUog«oou« eleavige prvKtufii, I’b© Meond IjPp© ^ 

u«4di»if «iil»?AO«» »n# af lU lyp^ uf |*uly{io|>Uiie*, ©ud ^ 
libicb ©ris© from them yitdtj on hvdi\dY*j>* only tpiflilth 

44. V ^ ' ' W. D.H.. 

TryptOphAIl. liltH»tr A. AttnuA [JUitchtm, 
s^: fi :r:i-:iT5). R^isemir tryj»u*j>li*n, j»rt|«tr.l «ct'uHbg ^ 
^teetbod, and tb© j^^nthmic nrejuinUiuu uf KUiunittr «4 k| 
ufci: . .'■i‘i‘^- ** 737) both U\ torlt at ‘^66’. ( 

:? jU’|itikii iUtad to ow-U at 27 ^ hy ll<>|iktu« ami Cob and 

ttiid Popowfrky , at Uy AblvrhaMi'li aud K tm ftp©. 

w probably due U> tbo amuumia mKied at 60^ m wl 
(compare folluwHig ab^irMi). G, B< 

rnptcvph*©. Caw* NKUiteiwj ( BiocMm . ZcUscJi , 1 iHJ7. 0 , 2 76-<.|«l). 
A? i it M laUoii, wboa addod to try jiLaplmn di«Ni>lv<Mi in alkidi 
. i ndticoit a i^ab brawii, amorphous prveipitat^i*! Kaving tho 
■ u :« of a mixture of mouo aiKl di itHiotrypu»|ihaii (compare 
4ji l PojKJWfcky, thw voL, i, L»f>a , Niu nk.rg. Uib 


^ 4 ^ i.*;ralr added to tryptophan di>4!«ciivi*ti \u .^lijfluly lem M t* n 
ii. ’ ! M«imia hydwixnle prtKiut*ee a ai!\>r !%alt. Cjjll j^O^S^Ag. 

w rawmita^d by com-tintr.^ted byilr.K hloi u- wuf at 17(P| 
■i ; u.^Ita at 1J54 - 205^. An optUMlIy ihartivu ^jHvimoD IWW 
4 by Neuberg’a methotl of prepaiitioii, which jnvotvfi 

Hs.ih itsad carUmiilo and arnuionui (ioin|.{uo proe«dblff 

0. B. 

tU Non 443ttiit©ace of ProUgon a» a Doflnito OhnmioAl 

?»|;» und Hiiassiiam and M. tdiuisuMi rKun (J. 

^ ib).- Idobmcii'a, Cani^e<4 and lUankcnliorn'a^ Wtd 

reprewnt the ►aino as ci irlnute pfe|mrod 

' .ri-i. ,' * ji; |k.J4. a ajtntlar aub'^ijiiioo i- obtaiTi4*<l Ijy extracting 
M* aoeume afmr tile rholo^^tiTol iias ba-n n-moyed by 

All ihes© Mibftiancirs may la* aphi into Hui^HtaitceM of 
^ * K phnApboniH and nitrogi'U j*fr contact* by idmpic frao- 

a*- ' > tannation at ditlercnt lnn|a'ratun<s, 4 *r with di0eront 
.*t ihpy a^iiw» ahow gcf it difTorotK ir in uptloal activity and iu 
split off l»y licid hytlrolysia. The bae© 
choline i$ futin.l amongst tlie producte of 
ProUgon is not a drtinito chemictal comptmud^ 
*« ...{*> i.t sub^iancii-, aonie of which (surh *w phrcnuitti) ar© 

^5 ’ - and oOiers (such as sphingoinvelin) rich in pboa* 

W. I). H* 

J. (iiM {J. /;,V. ('Uvi., 11107, 3, 3311—368). 

i ieiitiiy o| proi^ou as a choiuical individual b maintaiimd, 


foti 

fjunrt) to fit« cm filbim iwmlif; w 1^ |i 

jg^bct of CoIooHng lUttm on ogoio of tlui l)i|^] 
|fitiyym*Mi II. W, Hot’GHtoJc iJ. Amuf. Chitm, Soc.> 

1351 1357). -A Ktudr tijo effect of vaHoum coloqnitg .. a’^**^* 

the ectivtijr ul led to the folloviog oooclmioD^ * 

ftot affect tlie nciWity of the eozrme towards fibril., ^ 
|if«aciit ill cefUio jifoportioos diiiiiBi»h*j# tlie aotiTit^ 
albomin aud caumitu Haffroo lon«eoji thu 

and egg alhumia when it in tteed ia \h» jiroporiioEi nf i 
but umAlUr quantitieH have no effect. TuitoffHc reduces li,- 
towarde t^umn and agg albumin, hut, wiieo pneoot in « 
l^roportioB M 1 : bOO, ditm not affect the digestion of hbnn ^''^xkan^ 
and Uiemarck browo, when ui^Ei in a Hmailer piti|Wfi4oii ihx:, l ^ 
4o not dacroaao the activity of the enzyme toward^^ h .r n, 
|>rofiortlon of \ : 1&0^> Iraacni* tha activity towards • 
i/roeaiu MTarlet 111 (1 : 1600) inhibits entirely the f 

enzyme OU fibrin, and, when jjre?%ent in the proportion <»{ i y, ^ 
dimlaiehea th« activity towar*!;^ ca^^ein and * gg aihomin. 

Annatio and oil yellow are found to as^iitt the bv !r <' t i 
hntter^fat by lijaiM-, and it U therefore aiSKUined that iheMr 
mattora contain »omc lipolytii^ally nctivo aulwiince. K v, 

Behaviour of Hippuric Acid to Brepaln. Or;- ‘.mra 
{ZtilacK pAynW. Cktut.^ 11Kj7, GQi 5-6- (’umparo Ai-u. ;>» 4 , 
294). Uippuric acid diwiolvcil in ^tnlium hydrogen eaib.:^j'. 
ia not hydrolysed hy ciepnin. J j * 

Action of the Proteolytic Ferment of Bacillua i>yoryat«» 
Katn Zak {Beiir, cAr//t. Ht^gioi, i'atk,, I1M)7, 10, 2^7 y? Ta 
ferment not only clcavrs pjote*>M‘> into simpler pro<|tirts. !■ l! 
is adduced tlmt it also Im.s » synthetic tiction Inith tn bi?;; ; 
and in the fiitraU^ fn'e I fr<»rii organisms. Taylor jt)*is ; i ' 
has deSiTilied previously a revcrsiMo action in the cu »■ ■ ^ * m - * 



Orguio OhemUtiy, 


RrodooWon of Optically Active Petrolcam fh>in 
tortowiTBOi [an4 Hansi picii] {H*r,, mi, 40, 
j “ l>w4ilUtioB chauloirtogrtk oil with cue duH \miU U» 

I j of puooQi prodooU Acd a crudo petfokuui wbitU Uan 

f >n*Ue odour <a ibo higher fmetionx of th« u&tuml oils, 

i *4 ill JOB ii dBitraroUicr)'. The ecmclujiion ie dr^wn iMt 
urn. ' glrcorMw, the ecUrity of which U due to tho oou* 
, t . !i nf I be fat^ Add, yield optieally aolive hytlrocarlwue i^com 
f SraiKfg. thii TOl, i> 57 T). w. K. 


itT5the«ie of C^oaUy Active Petroleum. ('a»l Xsubkhu 
^ ! .« T, 40, 4477— 447^).— A claim for priority aa against Lew- 
.4- ■= ^ud r«?k (juveeding al»tract). 0, Y. 

:>.'ra*rneeium Compound* of ar-DibromopeoUno, Ji tivs voa 

|i > ; , li> 07 .' 4 O. 40 g$*«- 406 ti).— The author clainui a prior right 

^ - ' iv of the actitm of Uic Grigtmril reagent on at dibromo 

pt- t <• }-j* ih and i^taindorff, Abstr., !'J 05 , i, 341 , tirignardaud 

r. .V - va, j,e 83 ). c, R 


^iiaviuur of Various Aldehydes, Ketones, and Alcohols 
aria Uxidl^Dg AgSHts. Wii.LEy Dkms (dwrr, Chem, J,, 1U07, 
M -Krana (Alwtr., lOOt*. i, ‘2^) has «hown that iho 

'i I : i«*ti#oylf^hinol takvH (‘154*0 in iidinite tUigea in accool- 
« : !l.> ^thtme put forward by Nef (AliHr, U»Ori, i, 7). A 
iL* f .S' made of the oxhhition of ethyl alcohol, ethyl 
and acetic acid under various conditiom^, 
i ; i a^puiuui^ solutions of ethyl alcohol, ether, and aoeUldA 
’•« ‘ted with A* potassium (M'rinhngnnato, arotic acid only U 
I?! I'rciiettcc of c3fcoi*s of poUnMum hydroxide, however, 
* i ‘ ’ he nuin pro^luct, but mrUmic and oxalic acids also are 
j Varying with tho strength of the alkali, fri all 

H' w*. UiP iji>t product of tho oxidation isat'ouldrdiydc, whicli in 
* *d alkait hydroxide of greater concoutration than (hl';;(roTn- 
M this Tol,, i, 172) is |Kirtia!Iy converted into vinyl 
*' * 'HlrCH^*ll OH*C’!i!Cll,, In pr«»enco of the ran- 

the vinyl alcohol is oxidisml to glycoUaldehyde, which 
"ifa "" :Cir*0il4-(;H,0 an<l 

. ‘ HjU The portion dissociaterl in 

: vi.f« With ts inverted into car Sonic aci*l with in termed iato 
^ . .. i , f- rmic acid, and that dlasociated in am)rdanc*e with (h) 
^ y «'! into glyoxal with oxalic acid as the final product. 

y ips.nne w oxidise.! in neutral or acid solution, molecular pn»- 
.1,^; carlionic acids are produce*!, and it U evidont 

solutions of acetone do not contain any of thu 

■ ^ * ;i ; 





4£»TBACJ7B Ur GUUIICAI* rAP£BS, 


iu the ct»olic form. Oa tb« sdtUikmc^ poU«fmL<. 

L , t h*3 of isou^tom «in be f«T)T#d ( 1 j u j 

f.-:itiv#5 « ifito roercTirie ipcaretone ; (•) by 1(4 euti ^ 

a'i - hul, aJiJ ( 3 ) bv lU OXIcUticm tO Car^^OCUC *li ; , i 
w;^/t f^rUittion of aoMol. 

WiLi-u ac»‘Ue M:i»i U trtAU^fl wiib ftlkftli hytJroxide, it i« r 
«v ir.:'i;; iiCid M liot forme^i, J»UiCO A«tb ft 0 ‘ 4 b«UpC« W . , i 

' <i Uu</ri to oxalic acid with in foriiii»iti>Q of 

Aout'-l, in al>ft4jru‘e of alkftU hydroxides w oxidi#od t> ,* 

I ^rb^sfoc ari^U, whilst, in presence of alknlh it in convert* : 
and tari^onic acid*. Kxjii'niunftta tiftve fi^ti mado win. .. . 
jyrtivic, hydroxypy*^''*^' inisoxaUc acidii ftf* nuc*. . 

Uirdiato prt>duct» of the oxidation of arotol in 
( ib^jf vatioioi bar® aUo bcitii made with reference to ti.-.' 
j tttic acid. When acetol i* treaU‘<l with ejivor oxide, e; t 
in e of jjota^^ium hydroxide, mo)et*uiar qtiantitii*< . * v .‘ 

fuiinic aciiU are produced, whern“e it i» conclude that or.!' s 
culos of Mcetol ft 1-0 oxidiiii*«i which are di.HHOc*iat«kl, thu* : 

CH/UOd’IU'Un .:n: C!I,*CffO X’H-UH 
ftu H H/riiOUjlCU-OH :CiI-uH. W; 

however, acetol U not oxidi^K) in neutral ^o^u^ 
i-.ddiiiun of ftJkali hydroxide, r lactic acid in proiiuced • 

‘ mall fpiantitieM of formic and acetic acid*. In thi* <v. ’ 
f I Illy tiiofo tiio!t>culeH undergo oxidation wliich arc d 
f diou.., : ( ii: + H^t> ^n i 

( np('(oi!):(‘H(u!() — rff/C(OH}:(::4 m ■ 

v bi'iit t* it i.^ oviilont that [lyruviildebyde ia the prno \ ^ 
product aiid undorgtH**, i earrangeiucnt into rdactic io j ! 

Wtf'tj a ( oiiccntnted ftipicoiH solution of niestixsi!; 

Ill ItMi , tiic aci. I is convcrtii! quantitatively into g!y«'.xy I . 
iicids. If the acid is heyxted at I5(P xvith conren?: i ; 
hydnaidi', tlhsirelical fpiantitios of formic and t>\i: 
profluccd. 

Kthyl diketoVmtymto is rapidly converted by suluh :.- 
carbonate or iiydroxide into inethyllartronic acid. ^\ i. 
t rated suliition of methyl tart muic acid is heatcsl at 1'^'’ . ' « 
|«j-*ed iti^> ciibonio and r-lactic acids. tJn beating ctlivl <; ^ 
lato with wftlor at fl3 — C5'\ carbon dioxide is sl«ov!y i \ 
pyruvahb-hvd" and lactic and oxalic acids are formeil. I;' >' 
is prodnc.'d I'V a r* cvrrangcinent of the pyiuvaldehydv, Ji. 
formed, thus'; < ’H,M ‘nV( )-t'( pKt + !b,0 ‘ 

KtoK - ^ t1{;('()*(‘Ili) 4 ( 0^+ KiOllV H^O. When • 
butyrate is to uted wil h watcraiirl silver oxide, rn derul u , 
acftic and oxaln- aei^Uare olitaineil. In [ucsenee of .•.<*! 
nn'l hyltartronic, oxalt-', and acetic acids are ju'odiu* ; ' - 
small quant it !e^ v)’ cudH-nio and formic aci 

Preparation of Monochlorohydrin. Pei t^ch?: > ' “ 

A KrtEN'dinsKLUsc r uT[ P K. -P. I fsnoth'''!.— Plycerol ( t - ‘ ' 

With 130 parts of liydrochh-'Mc acid (sp. gr. I'lSd to i >•' * 



ORiiAXIC CREHISTRT. 


in w» *iit4eUr« for hourt at 120 unJfr a 

,, ' *tBi«pli«r©, Tiio mixture, on fr«ction«liaa ujult^r 
:i; jiTo^orts VMskU fim W4t«r titd of arid, th«u uioiio' 

»i ISO — And, ftnxi]^, iIm* uncbxugod *1 

r Tine yi^ll ol mouivhlorttiisdrm is aIh^uI und 

, Ui«r« is no wuJvucv for tbo formation of tho 

, iftn. ^ a T. M. 

rtf? CWorabydrin, oll‘(’H Me't’UMo t’l. K.KRAsst>Kv 

r-; : . 14fl, — Tbo ^ buiylt'tit* riilurob)‘dnn 

) Ht'fcft (thw Tol., i, 8H7) w^^ji ohu.iin»\l by tho antlior in 
^ r ^!r , i, 425), U can bo obuineJ by uXlition of byJnv 

^ ] %:» V bytrleoif, eilbor by tlje :u'tiun of alndiolio 

. 4 ^ w b ityl ioJU^ or by witiidrawal uf bromuir from butyloof? 
» H ViclJr-CHMuHr, by moaUA of riuc t1ur%t m mpiooui 
i iti-n ^Butylene cblorobydriu, wbou hcalod in a 
V girc* melhyl rthyl kotoiuv lly prtdun^'o.! 

; b)Jnn with Itjftd oxido and wutir, a dimothylothyleno 
: but by liiViting with IimJ oiitlo iiiol wau^r in a 

> a! Ubb methyl ethyl ketone ia protlunni. \\ In n projKireil 

, ' I the rlriit iuetbixl, the rhIorohyJrin rorit 4 iitis a .sanill 
f ij.‘- n bnt<tU‘ue chlorohydrin, rovealoU in tin* reaction with 
1=^ j.r^4uclion of A Muah (juantity <tf aldehyde. K. II. 

i f j .oniucu of tho Hydroly»i« of Tetramethyletbyleno 
...uo'ihyl butyltsnoj Bromohydrio. M.At uhK liKtAi Mu 
*o?.s . IV»M7, (iv j. 1, y78^ Ih'?;. t A>ln|»^Ul* vni.. J, 578). 
iuntibyl'A* hulyleno broiuolivih in \h livdi oIymm! 1*v 
A -ooein hydroxide, Uu* rhief prvKliirt in tin* hy dMn'Jirhofn 
. A Molly lone. The rt-hidne contains im aj.pna mhU- ijuun- 
' * i/'d. but proltubly couMsU of a inixturi* of iwornctic 

i iic litter ct>r>Rn*t of (1) the bromide of a jirlnmry 
; *. ;tiUi }.y hilviT acetate, 1 ut foMnni^» an an tin when 
. .* . Witii |iotajo>iitiu act'laU', piobahly *1 tin* ciOifttilutiou 
' H Jir, and (2) a hrtmndc which, when treated with 

’ i;;ivc» a Urtiary alcohol. Nu acyiiiineluc iulnjRiUndii 
|?oNsihly to the «ihe with wlneh the* clian^^e, 

hM<d f ► t'HMe^-C’McJji , Would U* clTccti d. K. H. 

r 1 . la and Hypotbesoa concerning iBomeric ChangcH in 
of Pinacone. Mai rk k OrrAcisi; (Au//. A,^- ,4;^ , 
^ ‘*^7 1)05. (Vunjrtire prmMlin^* ah**!! ro t*.— ( hn tlv 

l>r R^ituratiiij; rnide /iy *ltrne! hyl A ’ 1.013 h ne witli 
» t a-, b-, and actiog on ilie Inornide fornod with jHita-Mnm 
‘ ' ■ ^ pro|Kirti<iH of an acetin, h. {.. 155 

*bub, h 3 drt)J 3 >,i^ ^»ivc 4 » an alcolml, b. p. I ll ', but is 
. rvf.l ff(im the hietiij Ixniin^ at the ami* 1 ( iu|.eral nn* 

3 t reatiiicnt of /iy dimethyl A * but^ !co<^ \\ l.ibt 

‘ but \ lent* nadily cumbinci* with the’ haloid aciib, 

d 1*0? V ler.e d<s >. je.t lie fo in tla* ( < Id, and, in r.rdci to 
^ ' * ■ n pu vf UMhto the cldortdiydrin, the )i 3 dt(jcaib< tj 
> ■ i 41 j(ir with hydrcHhloric acid for fifUnu dayi«. Tne ►aine 
■ ‘‘ f lUitd in c-a^ h t^e. K ||, 

;i : 2 





An^fHX(7T% or CUEHICIL PAPER?* 


0jmt»tbylk«tol I. Otto Diuji and Eaicrs 8trf 
40, 4330—4340).^ — PeeloDann Bm alrcadj dotcr; . 
i4 <iiiB«(ibyIk4rtol, OH'CHMe'OOJJe, by tb® r* 
^i&rrtvl authom deaenb® a coDTem^ut aatbo*! • ! 

fil^i »•(. V j. 

rotl IV' hnuno aad Dab! (Abatr., 1890, i, 1234) bav® ib 
of dimotbylkerto!, oo® wtih m, p. \2r 
th*. (>th*r with m. p. 94 — 98^. The aathon ara DnaKi. 

find lliat two modificationa, with tba t 

ni.«l r«*M|wciivt*ly, exiat. The*® modihoatuma an?? v, : 

<v|>j-*nr;»Jire , th«y can b® frryatalluad without diflicultv, 
forian of dimatbylkeloL Xlia diffaraac® 
ol>uin«<l by the autbom aod thoma obuintd by von IV, 
I>thl II a^ffbcwl to tba Utter autbom baring used r 
tUir tjornpounda ; it U found that the polymerui*- 
)>« rrystalliiied wh^u etber is present. 

Difiirlbylketol, obtained by the ri^uction of diaeetyi 
ill lute Kiilpburie add, was allowctl to remain in a cii>M j 
three and a half months, when it wan tranafomied inu> 
rorn/iotimf, With TO. p. 95'5^ ; that it i« a dini*>’n> i 

dtrneUiylketnl was shown by a delenninalion of its ueu - 
tn liy the ebulUosropic method, 

Wfu-rt a little I'ranulated rine waa added to dimeth't i;^ ' 
whoh' immersed in a freezing mixture, the f H 

uf*'*! it « a i rysUUine mass, m. p. ^5'r>". 

Ku i} i f iliMto luodifieations eryaUliiaea in rhombic ! 
-lultdalttU'ft are {d the same order. That they are d:^ ; 
h\ i rti; tb'pressiun of the melting |>oint, which <K*ciir« vv. i: 
<)[ (h«* two. 

H derivative, CjjU.^Oj, olitained by benzoy v*: 

kf-ol in pyitdiue solution, baa b. p. MO--'*! 41^7^ ^ * 


Chloromotbyl Sulphate. Jostr TIoubiin and 
(/>r, iLfuT, 40, 4306— 1310). -Chlorotnothyl other. | 
hydf '^'ctj chloride and a paste of trioxymethyloric ai; 1 
!- (niutj .iro hitiorsthied, Ab.str, 1904, i, 962). ■ 

tiioxt.!.' lu ;i frcoAing mixture to form di/m*tF?«c 
h, p, U2' 18 mm., 1)*' 1^4 73, which is < .■ 
r»vu live, iUid IS dfs ompose^l l>y w'uter, forming methyl- i 
formaidchvb*, <tnd livdrogon chloride. 

A i>i( hloi cum ih) i i t her reacts with sulphur trioxidv ( < t 
b p. 79 IH- i'j ihin., w'hirli react.s expiOHivcly witii vs 
aietoue, acetic arul, Uenxeiie, or light |ietroleuni ; tlie 
ilo not corresjMUid with the fiirmula (('Ifof'l 


The Alkaline Hydrolyeia of Alkyl Nitrates ; a v' 
to the Conet itution of Nitric Acid. 1‘etkr ' 

( /fer,, ltM) 7 . 40 . 4 l>:h -tl'.U. Compare A b-tr i 
The piv.M'iice of pln’oyl iiydrooilph do during the hvii . 
nitrates prcveiOs (he f'rmalion of resin , in the nh-'i 



oRGAVie cnwiisT»y. 


\m 


■,\t formed i# cofivt^H^d iuto thi« gn t** 

With |H3r<»*T^ triaiirAt^k, ih# itAcuon u aormni, init 
defivtd from mouoh^drio alcohols in adtlition iht* 
>, }<» u alkyUtod. it might W ahii^um^Hl tiiat during tho 
- ui^rikx* afaa fir^t roUui^ to t!i4? hyilr\*.-^u!|<iuJ^ IwMiig 

« andltb^n ihal tyvirolysis uf tik> iiilrit** tHvurri-J, 

j, ;> cjuuiiiiialitm was litt’r^ssry U» dt*t’idt‘ 

\ KKt>5 and (Mu* H*NU^ i- r HSli* 

KUH-^K^S-SHh (6j n SO.^KOU KNO, ’ KoH 
„ . * itid that tho velocity of hydruljMs w ith sv^Iuiuj phrnvl' 
. I0t> to 2CK1 Um«a that with alkaii ahmo. 1 i»r hl^t ^lVp 
. uiujination of the ratio of x : y, wiu rr x «nd y itrr tliti 
'hw <‘i«jc^ntration of nitrato duo to tiuiw 1 aiid Il f 
. f ^ was found to be indej^i^ndohl of iho lituo, nud 
. tU- two roactiwia prore^ed uitnuluhtMUsly. 

<ju.Hong the tonr^ulratioo uf tho alkali, it wa^ ftauu! that 
iA - ii> A r@woiioQ of tbo ]M>(M>nd urdor in Inoh oasr^. und tho 
:>,,uned is Uk0 sum <jf thoM* duo to thu two rttactioiis. Tho 
. d Tutmte hydrolysis, to nitrile bydn>Iy»i»i, I,,, fi»r variuus 

. r> ap]»^isded ; 

A*, A\ 

I ' v! iiitrato OOU-ld tiOoS’j 

. i‘, >j»y I nitrate tt OH’OI 0 (MiS'J 

^ i' it\ 1 DjtraW utMii:; ti<)'*7.s 

. \ii^> I nitmte 0 IK'>1 u 

: vi liitmte, the hydrolysis to ijitruU* and )th*’ny] iihmIivI 

a jj; v-t <{UAntitntivo, only U T \ uf niti ilo isung f.>rmud. 

. )! nittate hvdndyftis dtH'runHc'h rajudly as ihu -siirs is 

: Oiit of uitrito ts practically constant, W. K, 

> A.kalinu Hyclrolyst* of Alkyl in the Prooence 

; ; r gt'ti Peroxide. Ton Caklwin { /irr , 1 Iuj 7, 40, U U i - i 1 I , 

• ♦ditig ahsflrmcl).^ — In the hydrolysis of alkyl nilrati»s, tin* 
f nitrate and nitrite may ho di terinincd by uva|K)rjitnui of 
i iiiiidmnged alkyl nilmte in a vai uinn, the tusiduo )H*ing 
‘ ' irslide and hydrochloric arid, and the tutnr 

hy iron chloride. The values uliUined at TU wuh 
sont^utrmtion 0-5.V, are : PlIjNO,. nitntr, tran- ; KtNo . 

, 17% nitrile i' I'BuNOj, nitrite , » 

liiw resulu are not [mrticularly accunitu in consi ^juriu M 

• ’i tg jo’lion of aldehyde. With nitralrs uf |Kily:iUjmir 

nsrtion velocity ui greater and more nitrit<* in fonord , 
giving giyryi dinttraU* ^7* , and niirifccl]ul<*>%»» 
lu thrs*- nvu ticuis, the alkyl cumjt|c.\ is ijuhtru\rd and 

• ; ' Ahd rvliidow! are nut regeneraU*!!, 

i^ r 'udr u formed during hydrolysis, nxygm sho »! 1 ha 
_ 5»ft.n hydrogen pen»xide is |ires4»Dt, U’(M1-,0'<>H h IpnOll - 
’ll *. 11.(1 a ml this is provcnl to Is* the litM* ; nit r svdlulo^f!, 

• and hydrAte<l r4*jlulf>.s«». laring genera! i*d. Kxj»rriiiien' s 
■ p, A^vording to theory 1 moi. of D. for every ino!. of intrite , 



AW^HACTB or CHEMICAL PAPERS 


um 

thu u nfjt perhAp#, to CAlalf tie denaspcMiiUot, 

ly «Uo tiie slcobol belurtof m mi **M<»ptor/' 

\Umzyi Citrate irid alluli pbofijl «ulpbhle gi?» almott 

i ht-ftyl ^y'firyl i»tilphi4i! and nitrate. 

R*ilativft Volatility of Varioua Group* of A«-‘ 
Hut MY (litJi. Aoti, roi^, /i'lj , \*M>4, 712'— 764). i 
ftujjjJfmenUry to two alr^sadj publUbwi (AUtr., lUO:;, 
v>! , i, 671). Th« r«*pl^mant of a hytlrogeo atom by a?s 
Mild l^>w«r th*? vnUtility in proportion to the inrr«'rt>»' 
but till 4 fcfffect U liable to ix> obtrun^l by other u. ’ 
e*i tfoplti, ( 1) th« poiiilioa of the bydrogen atom aub*titir>- ! 
tiid hydrtrgou atom attached to a imrbon atom, thi^ s-. 
of ill r gruupa or oleiuente eonnecteH with tba latter, a i d 
ttvir eYtetiU to whicii the mo let* u lea of the parent . 

aci tyl derivative are a^^ieiated. The coellicienttf of a*-.-* 
differoDt vaiu»‘^. not only for coinf>^mnd^ |>OiBteiiiiiDg diff. r 
functions, but al^o for aub«taneea of the name function b ;' 
different nuinUjr4 of rnrhon atoms in the molecule. 

A large iMjtnlHT of tablvi* are given in tho origina! 
vot vtibty relatioim Ix^twH-n ftiib«%tancea of the same f . :• 
rift-ty! ilcrivtttivcK.and fixomplifying iheeffi'ctiof the : : 
fiO'I n'^p^'riatly of till! third, referred to alK>vf. The full 
may Im (ju >t<d. Kflivl acutale bf»i!« 1’ Ij^Iow ethy! V 
ditbi'uortliyi arcUtii iK>ilM 11' higher than the corre^p : I; 
'Ml ' r^ axofs of thin difTcrencu i-f found in SwarU' (d-* ; ; i‘ 
1'*');;^ i, ‘JJ'J) tltttt dilliiort)Othyl alcohol is much b’^^i a- 
♦'^liyl alcoliol. SiniiUrly, r he effect of a lower aitf(*ri;iti.>n . v 
by tlju pUccuient of hydrogen by acetyl in the SH gro-r ■ 
rnjit.ui, winch b»adH tO an increii.**® of 80 in lh« iKnliOi.* ;- 
the III Uog.iuH Kub^titutiou ill the ca^e of etliyl alcoliui i : 
point by I 

( Proparation of Salta of the lodated Higher Fa^ 
KAKnrMK.MtHiKK.v V4>UM. FKirDK. Haykr a Mo. (!> U \’ 
M/f/cifiri{ io‘^f>h^hennUt ( ’afCj ,Hj|Od),,, is most C4>nve!ii« k’ 
a <*{ ildc c.uirlition by slowly ndiling nu alcoholic - 

acid thuhllcrcd solution protliiciNl by di.ssolving ^ 
chlonib' in alcohol .and prucipitatinp ainmonium rhh^n.i*' ' 
an cYciws of aimmuda. The organic calcium iwlt sepan^'^ - 
powd'T, uo'duldc in water or alcohol. This romp , 
l>o picpvrcd I itlicr by douhlo decom|>osition from .in 
bcrienatc ami calctum chloride or by mixing erjuivaici ! ar. 
ivccl and calcium hydroxide diftsolvetl In WAtcr ’ 
cfth'ium and n/ronbwui i -/ 
ci/ctum usfui'uA.ii/fi/s Were ah^o prcpiicd by the 
and similarly obtained a'4 cob-nrles.s, m.i5oluidc piw i't 


Preparation of lodobehenic Arid. K*KrK,vruo 

Kki>.i»u. Svyi.h A‘ Mo MhK. V 186'JU) - Altbougb tbe 



ORUASIC CHEJILSIKV. 




^ by ioJm# on tr«Attn|? this suK-t^iun* 

- ihtf cornsk^p^adtcji bri 9 i»o^<\uuf*^>uiul 

liu» •ubslUtUiou. obtjuiu^) i v 

!fv}*^n to erucic a>ciJ, «bi*u wArnie<i H Jih Mviiutu 

\ Mcvlic <tci={ furui^iios iiKiv lwhoiiU" 3^< ivl CUlit»r 

o. Iri oisj l>tf of fcaJiuUi uviiJf. !h<? 

ji! itfct m*y bo varitHl. u. \\ \\ 

j on of Bronio Aliphatic Acitbj, rAK^tsf vmhjkk*^ 
r, I EM A t'O ( D.K.-P, 186740). — It lu'.Hiil that tlu» 

I .%ijpUitic nwdily Wttibitio wilh m-Hriil 

t; I bdconjo thiu ooavertivl into bnuuo ir «<, uU. 

■ rnK-ic aciJ, poUuw^ium bromiii*, nud 
.: i i^Uobi! at^tic MciiU whou siiMkoti at a trjiipr't atmo 

.* K^jmatNili«ntc iieul. llromohtoaDt' ai^l nla.iusol i'V 
.'i t !»balcmK M mixture of oUie mcuI, khIiuih luoujiiU*, .’lUii hn 
. ‘tjiUoji of hyJrojrtm ciiloriJe. (!. '['. M. 


and Di lUkyloywjovinylucetic (Mono and Dialkyi 
butonoic I Actda. U IclU*> tilAM.srm Art'ttJ, 

* ! >^»7. Ml*], 67, 287 — 307. tVmi[iaro .\ln»tr., o.Um 

f I aii bivpiirod a iiun)l*»r uf Jiloj btftviioii' lO i U 

i i rN'CHirK-ni/COjI ; (JtCN ru:< Ibruii ro jl ; 
ii:^ K (’HK *COj!, aad \\) tW rilb'K TilU ro^U'. K 
i V iiskyl and K' au ar» ju itio iuo 

r* i king a^ent*, absorb bromiii^ and givk luKu ii! iuiiH uitii 
'!er, alltlDoniuiU rarl>0hat<^, nr with ixitaH^inm nilril'\ 
y ;\r*^ i^tortni in gUiiM vesseU, tho latU r InMoiiU’ i‘«jiunred, 
Ukaliiuty of tbe glass. With ft-rrif chluzi u*. uri-l'« «.f 
a rnioration, whilut tkosto of ty|a»f* ' *), (,‘h ai.»l (1) 
o. i VusatioD, ytehling hoxa suimlitultd ii»'i ivativi'» t»f 


a' id of the form : 


CN*y:ClbYH‘<'CMr 

rN-r:( u-cucrMi 


butanoic mcuIm are profinn*<l by th>< actjnii of Ch 
* ol oh {l| 3 : 5 diryanO '2 : 6 -<iikolo t alln 1 - ti ti ahydro 
Hi.ioh ar« ^mverted, V»y way of uio-tohU* tro ui l.oxylh- ni iii>*. 

sikybA^ butenoic ar'ids ; (2) *3 ( vatiO 2 ; 0 ^iiknto i-jilk) ! 
iit>pyMdim»« or 3 cyano 2 : C-dikHo \ : 3 dialkyl A* U U a 
, in no rase waj* the iiUorimsIiato rh or tn-< arhnxy]if 


,,i r i«*M y/- A*^ rN'CMiCMn'C j I Mo-( i < 11, pn^ 

■ y .aou 2 : 0 dikoto -4 5 tbn.L'lby!' A^'U-t raliy dinpy i idih^*.< ry? 
■' 'Ur ih rt>lo'tirh.oM or faintly yolh w, trular pri^ui^, in |» 

- f ‘fh.H a yedowisli brown <'o;»;>rr f-ait, ( t ‘J !^< > N i < ‘n, 
. .(f* {^■U\s’*inin f fi rnaiigaii.ali' or ftui:i’ < hloioio, ini* di.i < 

■ 1 « Miluiioii. 

' y/ • A'’ hu U iooV n ''o f , 

(■Nd'Ii:<‘Mf..(HKt.(’n,!I. 

-' U 3 c)Ann e ; 6 dik' U,. ,| niotl^l 5 nthy! A' b-Mahydio 





ABSTttACTS* or CHEMICAL FArElfaS. 


cryvulliiMN fro» vAttr in eokiuH«i«» pritmAti 

short BB. |ji IT^ — 176'\ 

^ ('ysw,a wi^Ay/ 

CKCH:CEt*CHJU‘COJI, 

|.r. (.^r»‘l from 3 cy4U«> 2 : HM&tbjl 4 ethyl A’ 

1 > 4 S m. {». alnjut 20 (P. 

t/uUfirrie iict</, CN'Cii'OPi ^ ^ 

jvat.i from 3 : 5 dicyAnt>-2 : 6'dik»t£>'4 propyl A'- tet?»hyUf*. 

F h*i 4 >i>tn»tiium dt'Hvttiife uf it# enolic form* cryitulJi>^ ft 
i!i [ rti'fMs or Kt. p. 225—227'* (ilewmp,). 

y r^ano fi bulerw€ aeuif CK'CHICPi^M 'H 

par»*4 frt/m J 5 diry^tito S : 6 *likeU>^4 Mojwropyl A^-tetr^ii v 
f«>( mu < ry«talj<. m, p. 177- 17h . 

y t'yano ji ttulKyl a )^t>p>^i X* h/ultnme aod, 

CN^CJIX’MeCHPrCXijH, 
from 3 cvruo 2 : 6 diketr^i methylA propyi A 
pyroluiM, <Ty*»ulhM?4 frtjm water iu colour or f » ; 
acHuliir prtinraj*, ni* p* 154- aod forma a cryitalli!, 

y V ijitn(y add, 0N’CHIC(('^Hj5)*ni 

l^r(4 from 3 :D-*licyano2 : 6-<likcto‘4 hexyl A^ tctrahuir i 
to. i>. 175—1^0", 

y ('^(ino fi A^ ^AiUnoie ad^i, C N*( 'H X’ Ph * < ‘ J I 

j,.ktc>il from 3 cyan o 2 : 4 dikcto 4 phcoyl A^'Ulrahydrupv r 
th» nmim>niMiu ►alt of 3 ; 3 dicyano 2 : 0-diketo 1 j h* : 
lt> li«!|)yiiilim\cryj*lal)ij»i?« from aU*ohol in colotirlo^i* or i -.: 
jf!;).U «, m. j>. 25^- 237 \ 

y ('tjHiUi (i m tdyl ^^ butpioic add, (*N 
ptci'arod frota tho ammoniuiu xalt of 3 : 5'dicyano.'J 
to!) I A ictruhyiJropyridtne, cryiitallises from (UH’tic 
\ vAvy, t oloarlt**:^ or faintly yellow priittna, m. p. 255 — 
y i yuioj fi buieiioie octVi, CN ’CII X'{C\ 1 1 J 'r 

pH I « red frurn 3 : 5'ilicyaiio*2 : 6 dikoto-4 cwmyhA^ toUiir.i. 
M'|>ara(c^ from alcohol in cryNta!^, ni. p. 240^. 
y-/*yfi«o a nw^Ay/ A^'^tiir»ioiC /wv/, 

r'N-('H:CMeXH{CH5Ph)<X,H, 
[iic|«rrd from 3 < yam>‘2 : G dikelo-4-inetbyl-5 Iwairvi A 
pyn<litM\ forms colon rlosa rrystala, m. p. 156 — ^157 
y r\ano /j olhyl A® hutcnoic, y-cyano-^-ilobulyl A^-hu!cL 
u methyl ji Hcpropyl A*' biitcnoic.ajiJ y^cyaiiO-)S- methyl a -i* 
oic Hr itl,.. lid VC .vIm) l>cen obtained in nmall quantities', but ■ 
hnalvfsOtl. 

Complex SaltP of Uranium Peroxide. Aaiur. M 
and Ficnmrr to Pimih (dfti JL J(Tttd. lAnc>>'\, Iv . 
ii. 576 — 584. (‘.unjaro this vo!.» ii, 54).— The foilc»» if ,k’ 
id tiruniuin |>eioxiilc, prcjxarod by the author?i, aro y-' 
y»3iow in colour, atul are decooiposod by water with { rn 
timniuin pcroxiric. 

rt)^.UO,(OAc),,,2N llj'OAc wax obtained by the in' 
uranium nitrate, ammonium acoUte, and hydrogen 



OHGAXIC CUEMlJfTKV. 


UHi5 


t by mt«rmiae of anmyl aod barium 

. ^ i ls%^i«^rwi »TCt*i4o ; 

l\)..r0jiCjH*O,u3K*(\H,O,.]3n.0. 

»' iuir4ie, i^ium valrraf^, Ly^lro^j^ii {»rroiit!e ; th«» 

ua^ iU . 

. 0^.711^0, ana 

5^ Nii^i '(‘avail jO, 

jii iirttiyl oialnU^, auitiii>«ium oxaUus ana 
V‘l‘(Yt\H^t>4NX5H,n^ frv«i m*<1iuui urauO I'hihaiale 
^.n jwoxiikv Tbo a»m|iomia foruii^t l y urauyl 

i h\vlro^«0 poroxido ia obtaiiiinl li* a vrlLm' 

juniitHl or aiialysod. 

, biiMtr, ebloriae, Fulphat^, Ac, |»''roxiat» 

o I 'ur^a Ht|uid«y b«t tb« mmpouuas fortnt a omiM iu>( 

; Witb Mxitum UraXt)! pVrO|>ho>plint<>, tli<' 

‘ l?‘ll/».or lNn0.-tUVU*PU(ONa}*Lu lU u oUtaiucJ, 

, ,,ni.*jiiam uraRyl cArborvato tbo CKHtifAiun l 
r(V(NH,),ru,.i>H.O 

1 ‘ \ r H, V. 

1 8Ait» of Iridium. Iridooxal&tm VKnxnK (Jujjuxi 
, /jfirW, IlMfT, [v], 1C, ii, 551 — 561). ' Whoh a Mjlntioii 
r : i<- t>r an Alkaltno iridjciaoriJo is troalvJ will* uf 

' ..»!iiim hydroKhk, thi^ principal r««u‘tion, rt^pn^M^nird l>y : 
*1 i - IrOj + 4Kn + 2li,0, atwnispamra by Mvondary 
i hv Urn («L|ualions : 2lrt 7Kv >11 - irj>j y 7K(’I (■ 

^ » liriV) 4 KUH - K(’l f II J> a a . lra\.A-{ f n ^ 

H«:n o. in order ki prevent llio nady tlfroinposJlii*n of ihc 
I- tt riftccKwy to limit as far us tho 

t “H . 4 IT -Ur lr(Oll Ij + lit 'iO. lly udaioji; hyiHu ldorona 
I jKt.»-iiao to aisplftro tho cijuililiriiini oi tiu» louoiinn 
h ft. and so faciiitftte thfi |•re^Jp^tull<»h of iriilmirj 
\ S' I -unlioD and H>|«irHtion of wliicli nsmiliy <KTUpy wn’cral 

-f ox.^iiv' acid on irMium diaxi'le lakos plaw in two 
' ’ ir('/),v» Ir^()j+ lL() + ‘JiXI^ fthd lr/)j 
• 'lljt, lor tho completion rd uhioh it ntHTSsuy to 
i' l n for thirty to thirty five hours. J\Ua»ttium 
hJrftVO^)j^4H/), prcjratt*(l by neutndisinx' tho uchI khIi 
( ArU.ratr. M?pAI 1 tU» from water in p;s)o ontnx’c n<11‘ov, 
V ■ JC'tmlmnini, a:iic-*0’73I9 : 1 o 'j.'Oifi, a.. ,kk at ,w , 
■ '-1 > 57 I'lb'-]. T, Ii. V 

Tbyhnoramphor and Mesltyloxidoxalic EntorA. 
1 * !.i i-.t is (Annal^u^ 19U7, 35C. 251 2^0^ — WjKlirrnus's 

' ‘ i^uoart.' roUijKjuudjt (Ahstr , 1H'J6. i, 552 ; 1200, i, 9; !«' I 
j*r’Tt lliAt Koiventji with slight. diH.so^’jitting jtowios tuid 
a’‘fvi; KtlrcnU favour the birmution of the enolir form of 
‘ ‘'oa}|jound.s, whilst tha ketonic form in slalile in strongly 
This rule^ howi^ver, il m‘» not hold g s< I for all 
Two excej'tions, oifvni(,'thylenoryiinph<ir and 



AfisTKAm or ciikmicai. fArras. 


liir-ityliji hi >*•*]$<* «»Ufr, i»r» beea siaili«d s|wetraEaeirir4, , 

I <i, 735). Tb« prMe&t fttt^hsr b*« /: , < 

(A th* isAme *ubi>tasci« by Wu)K«na«’« f..f ^ 

« f Ab^tf., !^(Kb i, Tb« r««alu »>■ . - ^ ' 

<■ ivtii^ Ui vl^'n*'CAHJj/KiJfr cuuiirm Brahrj* »tatem«nt (/oe. ci: 

), : ‘Jife kctonic co««titution and tUat enoltc tr v. 

,! > « L y Ukij eUher in f^h\y or strongly diJwocU^ j 
j? M*r';fyl'»ii(!oxAlic aator* do not giv« a wilormtion 
< r.i .rj.te Hi titbor, or chloroform aolatioD, but - 

t’Vft a fnlorathiU in ethyl- or methyl -a iroholtc iwduv 
r rufidj th^ cnoli*; or a-o*tera uB'lergo the ketonic 
M| f iiy in Mi -rhyl or olhyl-alcoholic, but only alowly :. 
h* nz« n»', an I iinrst slowly in chlotoformt aciution. In 
f ii‘r /i I ’sU fpt jihnrly jmlymeriiMS, the polyroeriaatioo heiu 4 » 4 .. 

i of tfiH ji-dution to light. In conseciuenr.* f . 

k‘'N>nn' f r*f:^forrnatio«, the a e^terj* yield the «ame |?^dv : r 
aS><»v-' with tlie exception of chloroform. Tom ? . 

furwiatiuii <.f the a-cs(erit and the |)oiymt>riiiation of i^.r : ■■■., 

rifft Uko ptaro roujplfctoly oveu on prolonged action of ti- > ; 

trani*f>ntiiation from the |Kjlymeride could ? / 
lltitpuipyl and amyl e^fttrsi j^olyuierise more slowly ’ho 
and tohyl mo?<ityloxidoxa!ate«. 

I'tii* pfAi^tn^rUe of ethyl mo’^ityloxidoxalate, / h 

M^'ht d ivH, «cpat'uto« i t) inohoclinic cryntaln [a 1 6 : c « I l* 

- 1 Id I'* !, uj, [o 17*V‘, jiuhliiites unchaDgcd, is lo*^ v ! ; ’ . 

/ir4t f, and doos not givo a coloration with ferric chi^ni i 
ihr piApin'roif. of methyl meaityloxidoxalate, (t 'Jl ' » 
t.n Ui twolvo day.-<, re|>aratesi in moDOcIinic iry-^. 

I o;;i'j ; 1 ; I I7nl ; ^ m. p. 225 . and ha'» ]^r > 

to lixiso of the |>oIymende of the ethyl e^tcr, \ ; 

{T m, p. 230— 337 ^ (jiartial dect>mp.), wUkdi l•^<* .. 

,dii.dtl!y Ic-M Htahlo than, the preceding aub.«^tiiiice» i-i o)*'.*:. ; ^ 
fcoUd /f methyl e»ter in cxpo«e<l to difltoted light for 4 i^*hi -ii 
ttoptjl pre|mroHl by the artiofi : 

uicf^ityl (*xido II ml propyl oxalate in ethereal H>lutioh, !> ‘ 

vxlhov (ul. li. p. 120— I5(y^ 20 mm., which gives a vr- 
with f.-iric rhiuridc. 1'ho a fM^r forma a green, cryj'^a!;,:.- 
(I 'jjH H d \ from which it ii4 lilwriited by treat nu s ’. 

liM m an i dilute !.itl[duirir mud. The (C,^H.d h ; 

huuns tu ninety dav -, subliffi&s with |^rtial deconi|> 0 !«Utoi;, 
give u ferru* ( idorido reaction. 

AuiiJ (■/(»- vi/u^r, prcpftre^i from amyl oxalate, 

ft ytdhnv oil. b. p. I oij -- 1 30^/ 20 mm., givOH a •'tnuig Nn 
rcmdion.and Forms a grtum, crystalline copjifr salt, t’ ;jll /' 
which loM's Up) it l!5'; m. p. 120~~!30'\ liio a 
from the aipj^'r as a vi?cid, yellow' oil. Tlie ;^>/v 
formed in one hundred and twciity days, separates I roin ; . 

ill t'rv*>tnls, ui. p I I 3 — 111. 

Propftrftlion of Methylenecitryl Halidea s .m ■ 

\.«KM I'uU.hR ll.WI KiV' t‘<*, l lhlv.-P. l8t>Gul>) j» i * . 



ORUAS’lC CIlEMtSlKV. 




atuUbb sab»U 0 €«, whieb CACttoi be oonrerieil into ii;) 

^ !<^Kje by i#«Mw of Hther pJh>^i>iK)rii« trichloriJe or \r\ 

? ibe c«rw*p3n^^iog 0]Kyb4hJ«, U hxa now boeaiouiui tli.i? 

^ ti m»T be readily by of ptu>»pb<i'ru;» iiienlo 

f ►H^ijUbromMo. Molhjloiuvurio %cu\ i! ) is nnvol 
af |>h'i*pboru5« |>e«tA<*hiorid^^ hydrxijjiou'hlorijo isovolv^nl, 
ivciik>ri4o prodyoed i» ofT» wluUi ibo 

, ou!o!irU‘v> pn-m^ lu p. 

^ , rT3^t4^liHwi frtMB bciueno or cbloiofv>rui wiii* iho 
. • :> ‘V4m. MtiJifUn^itryl hromi !^,^^ vi^ i4 t-ji. k>* ubtained 
/, . iH^^pboru* p«it4cb!onde u n plut d hi ihi‘ forty jni; 

. ^ by 4 ^tVt of pUoAphorUA jn^nUibiiMislili*, I hi* nlkab 
r may be employed lu tbo^ loaclious hi [ bwf i>f ibo 

/ ' <;. T. M. 

.‘■* i.; J. 

C nd^naatiou of the of Me^oxalio or OxaUrotio Acid 

i lk<* S»ief« of Cyiuioacalic Acid. On. S. iiMirr ( J »ri 

tiu\ \% 4d6 — 13‘^^b — Mainly a rojiuinr of u»n k a]rf«dy 
. !iir«re Alistr., 1^05, i, 5fKS ; lUOT. ». ITJ). imt ilo' 
/ i are dojsrribtHl for tho lirst umo. ay 

, - - ■.^' a ;Jdy t$ffHetirhoXi/hU^ 

(’((‘()jMe)j(CH(CN)-(XkMo1.. 

i b' , pr^'fiared by ibo aetion of uo^tby! »noM>\.L!iit(' on <'f 

! c ViCv^i^fale, yield?* the a>m}MiHni, P* * 

' 1 ^ . 1 ? wHh alooUoU^ bydro/jen eblorido : fi^ .»y-/i>/A vf ny- 

• ‘-m< ^AHy ' Mr<i<Arh0xylat0, (’(H t .MiH 1 1 'il^'N )•( XkKt] 

'*< . )«urttiiirly obtained from iiu^tliyl atnl etbJ 

.! =' ^^' lU iHiimeride. tbo ay dimotbyl /f/f doHliyl « ht<‘r, 
(V(X\Kt),(CH{{’N)-Cl),.Mej,, 

. (AUtr.« 1005, i, 508), lb<? >:'OiupiatrvI, 

. C«H«<'nN,r 

, wit* 11 tr**Atetl with alcoholio jwilatisiuin hy<lH?xi<!<*. 

• f mewuxalic acid condenj^o with tvrUin aroinUir amiiuvi 
i r trv !eni|teralure V) form di‘nvativo« of ibo typo : 

qNiiH')(cojn., 

* : ’ f; Uikwing are deiHTit)Cfl : t{%auiiiii(iiar$nxtflatf, 

C(CO,Me)XNnVb)r 

j : i .V^ fthyl bijt(iniihu)mei( 0 Xftl(tief ('(t'O.. Kt) f N l! I’iiV., in j>, 
lo^ i hiM O-toluidinomfsoxalate, < ’(< DMr l ,' N If-i II', 

' ' 'M.A.W.' 

A i p,t:re Compound of Two DicarboxyRlutaconic Enter 
M ts tj} TnzKiT [and Kfisst IIaktwa\n| i/l^r , IlMiT. dO, 
li. U»e r.HitJio of a f^tudy of tho bnlojji'ii ib, riv;iUvos of o! }j v! 
*■' i '■»:!! a try^tnlline comjwimi, C '..if in. p. , 

• M-iUktd by beatioL' ethyl brf>mf>?iic;U boxy^/bit Aror^nto tritb 
’* 4.c=ifixixyj,»bitao<mnfo in xyb-TiO KdiOion, Thi'* <’0!i!}Ht it.d, 
■ ’ -ijod a!>o in a yiidd l>v Oio aoiicn of iodio'' '-u i tiiyl 

'■ ♦ CMj’a on Hi'in t tboMio .oHiliori, or i»v pi<i]f,|ji;od 

- ' dvntativo of tbo o- tfT wjtb bnoly dividod ^nlj Ijur in 





AH^TKACTH or CHEMICAL PAflKA 


rftai;U r«i4ijf wiUi MkA>He iodiun 
I u U-i»avtoar toir^nU bromlfiii, Alkalm {immegAiuiie. 

t^hoim tfiat H do» n<H cbUUiii tn ecb)lr 

Pr^'i^Affttion of ThioglycoUic Acid from Chloroat 
K\!.k .i ‘ P, - Wfceii <rblt>ro*ic©i«; juU 

I £ with iiodtum i»u]phiU« awi »ilpbur» a i 

i j I j>r(»4m«vl, aii<! thk subitaric* on reductum 0tthe4' h 
us Milphid^ funibbi!0 ibw^lycolUc acid, HS-CU 

DManiinocyetine aod Aminoothy! DiaoJphida. < « 
P^iMi [iSuKkem. Z*Uteh.^ d, 451 i 

ariiwrt of nitrouA »<*id ou cyitine^ a h^dtffjr^s r 

/i d i^itlftK vlf , S .( C !f ^'C* H (OH )*COjH J|, can b® obuim'<i ; ^ 
; [up 1^08^ hy jir0<Mpitation of the Ult^r 
,wt<l, lliK diHuiphi'lt) U obuhtiM in solution; [aj^, -1')* 
diAOlliitiiofi, ryjitin« turUm dioxide and yieid* a 
;iifiirit«rtbyl dixulpbid^, .Sg(CH 2 ‘CU,‘NUj),^ which cau 1* 
llto pi ( rati), lu. p. IU7'^. 

Conversion of Methyl Alcohol into Pormnidrhy. 
Propnrntion of Pom]alln> K. I. 0«i^rr {J. !:»*- 
StH’., p)07, 30, 10^3 ^1014. Conufiare thia vol., i, 
uiMrjtH wym |)erform«i either in the apparatus de^TiWd ; 
m a .^h^»htly ^iinphtitHl form td it. The following cutas;. 
ttfii rgrtir, hut prtuhico chiefly oirbon dioxide and mouv n 
ufiJ oxvgMri, the tjuanlily of formaldehyde iu the pnvi'i- : 
flight : runUiintitg (1) freshly -red need |K)wi!» i < i 

ti ci riuiM sulphate and thorium oxide ; v3 , | ! 

Witli (•<.'^ 1 ^ created with reduced copper, 30’7H% of aUuho; 
•iirn tly into fni nmidehydo, whilst, with meUUicplatih ;; 
l itangHl. Contrary to the htatem^’iit of Sabatier und > 
furiiirr fiviUfanco hardly ac'ts as a catalyst at all. cvimi / 
methyl ivlt iihi>l is |ta^HtHl over it without admixture of an 

Tht* nnrtKiti ts cxothennic, 311 Cah being tv-lvv 
gium inuliM ijh* of methyl alcxihol con?erted into formi: i 
if tlio reaction is once started, it should, s 
ioihIuhuis, priK'ced without any further applicntuui 
♦ lU'igv. A th« ?liod, which ran also be applied tcchuicLi' 
dcvts.Hj. ulid ti» . . f methyl alcohol can thus he tran*! 
^le.^hiy rediuod copjH’r gauze is employed as catalyst; 
mu^t not cull tain more than 1% of iicctonc- With p!i’; 
itlihg^ ftjv calulvsts, the yicld-s are unsat ij^fartory. 
ah'ohol witliont admixture of air is paase^i over heatc*! U’ 
j'n'*<lueU obtained are carlxui monoxide and dioxide, hy i.'^ 
and methane, rnrbon, very small quantities of formaldch' - 
|>^^^.'':bly (CM)Jh the constitution of which has not yet 

.leteriiiino<] ; with iron it iiiav form Fe<[l>0, wi'i'l' 
dcconi|Kise8 forming P© f Ct> f C. 
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. cowpoiitm of Um g«Mi on tlio siwngth of 

. j ior^ «id iko r»t* p%mgo of t&o ftJoobol mipoarti ovor 

51 K, 

y A»THr» Hj^xtwh and J. Urh jisi i» (/;^f , 

, • 4.. 43^41 — 4344). — 3{i^ta<!^t4idt<by^!@ has hnheru> l^<n con 

. ^.h& majoritj of Utoae who liavt* inrestiijat-tsl ii as stmw 
* -h j^fio^ldohjrdo, and iwvordin^dy to l>o a lormolt^ular 
, '^'ilJ^bvdo. T^io aotbofs ar& loJ lo tiji* fuilow' sn^ vision?*, 

,v u oxUU ia one form only; whon yxirv, ix is vjuito 

^ - !tot chaagod whuj diiMolvoti m pbeiioL that i-*, atvulda 

. , t formod McUcoUldebydo ia not hut i* 

,v dti in phanol solution ; in thymol ikiliition. u is prolwilily 
, r. . if. From ih^ maulia, it ta corUin th;ii moUnioliUiiydo 
. ./ ru with puraceUldefayde. A . MrK 

i !>ja of Mainiadum Hydroxide on Chloral HydraU 
. h >t.stHAiJ:x and K. Uxts {CKem. Zmir , );k> 7. n. 8^ 

... 1507, 22, 6iS — 67‘J).— Chlorofonu m not dmun 

V. . : hratwl with raagnuaium hydmxido <»n a watir luith. 
^ IrA'.f wlwin aimihtrly treaUd ik ctiioilv inu» 

Ai,] formic acid, but at the j^ajc liuic u s^vondai v roartiou 
: V- »],i ^t*hy a greater prOftoHion of magiicsiuni hydroiido is 
• f ^rifon monoxide and magnesium rhloride iiUo being 

lu artton of niagn^iim hytlroxhlo on riiloml hydrsto 
i ' nf.Mo l.»e employed in the <|Uantitiitivo estimation of tho 

W. H. tJ. 

" j of Blaulphite Compounde of Aldehydes and 

v " B, CopfocK {Chsm. Sewt, 06 , — h. lias 

i t hilt when aldehydes orketorus are tn’itod with iIh* 

^ ‘. lotion prepared by lyituraling solium carl)v‘naU‘ solutioii 
i xide. the bisutpbitecom{>nutids do not s4-}inni(e. K\|h i i 
’■ “••r. t‘4rried out which show llmt this is liuo I 0 ihn 

’ i.i‘ <: ifttfammU in sulphurous lu-id, and it ha-^r hiMm hmiMl 
• ; V on.g the biaulpbito aolutions from Mnliiim rarlMWKito tho 
1 do sb mid only be i^kchI into tiie Kolution until a very 
" , * t ut ttp|H.*iirs. K. tl. 

-‘‘;araiion of PormaldehydeaulphoxylatoB. FAumvKi.Ki: 

Mt .JKH, lA'rifs, <fe Bfct NINo (UK.-i*. Is 0*^31’. r*,iijj .in* 
1 . KK)),*— Acetone and its hoiuologm's w.th 

; 'i'j iiiles to form crystalliaabh* kclom‘Mil{dM>x\Iiir<-'^. A 

v lulion of aceUme is Kiituratcd wuh j-ulfihuc tlmxidr 
I ■ 1 tin'll treatotl in the cold with zinc dost, tiu' u luj** ral um* 
/ fAi r-i to jO — (10' . After cooling, tin* s dution dt'j>o it 
"’‘ro!,.iiyiaf4^»^ nhicli is converU'd into the -odium .ill hy 
soelium carbonaso. The BiMlium acctoioMilidx w laio 
' ; :n waUt witli aqutNiU'' f*)rm;ild<*liyd<» is ruadili rh,iikg<<l 
- { u,aldeh> doulphox vlate, whilst the ucelone i*- elimifiiili d, 

T. M. 
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(>>03bm»d SoipbuFOtui AddiA IL WfunRjt Ktkr v t > 
On a (i'her». ZtfUt.^ 1^)7, li* &70 — Wi ; fHKA 
i'j07, Q^i^> “ 268. CoiQ{4ire Ab*ir., 1504, i, 7131 

i»>h ,Ah thaf. f*;.fiiwUieb)'ti«-»uipburouji aciJ attd anKaldebv 1*^ 
a* i ( ar»t 6 fth •irong ae«4«) an4 it i* therefor© hi(ifh!y pro*..^i > 
iruU4 acj'li of benxaldebjfi©, acetone, and arahihr ^ 

'JTbU conW not proved^ however, by ..^ 
< 1*1 ijvity iiiHiOiremenU, berau»« of the high degree of 1-- 
* ij*: f-oiupit’x ifi water. Aa a ruie, the degree of 
‘ >ui\>W,i greater in an acid solution than in a neut^il «..!• 
whi< h it foiluwK that the diasoeiation of the nori-iomMe>j ar i . 
thin that of the aniott. The rate of dwaoeiatian of th. 
howpr»*r, dituininhofJ by the presence d an acid. 

Tho addition of acetaldehyde to an a4|itetma solution of x 
h<i<lniRi hydrogen sulphite dimmUhea the d^roe of di-^^ x. , 
tilt! 1 - 0 rn pita in agreement with the lair of mas-i action. T.i 
tion of Un- t.emplcx incr^ises with a riae of tomperatur.-. 

Chloral ^^ liutn hjdrfj^en tuiftkiUt CCij'CffO, llbU^Na, ' 
i-ryittanirio form by passing sulphur dioxide into a v ; s. , 

I virlsinnlo to which is addeiJ a solution of chloral hydr x'. : 
the latter compound, decomposed to a high degreif in ; 

\v M 

Tho Ammonia Reaction for Dlating^aiahing betwi^^r. K: 
and Kutonlc Derivativea. Autiiur Micuskj. and Hsk -m 
< Av<- , I'jnT, 40 , MHO -4388. Coraftfire IfanUsch and ,', 

lOO'j, L^’j3, r>73 ; U?»nl3ts<dt, this roL, i. 1^27). — Ihc 
tti!^ iv- M'tioii by inquiring (1) how far the aftsumpti^^u : . ^ 

t hf ffin t joii *( 'i I .j*{ *0’ + N — ,► ’f f f ^ :*• * 

« lit f irni Uiou *( nf:ci0ii)- + Nn5 •cHiqoMi',**, ud 
ih’r un dii'uUr change *Cllj4X) CHXXOH) uk* - ; 
jai :iiiu w,ilile velocity ; (2) if there really exists a ■ 1 . 1 * 

Im tart’ll the solvents, cliloroform, benzene, and toim !*> , 
bund, iuid cthrsr. on the other; (3),wholher all real a : ^ 
cotnpoiihd* giviH instantaneously stablu insoluble uu;u*< :- 
llin.'S hrli/.ou- at id. 

U ss found that, in general, enols react more easily t nun 
t!i< I'c arc i .xrt pl ti'ns, for instance, ucetylacetone aiul the k* 
di.u'rio M ■ i \.u\ the fornier gives the umi/ioniVi coin|s>u!id, < IS '> 
.‘‘tiiS'h' .a o . HI. \K hj ~ 67^ at once on mixing a tohiunc ' 
y I nnimos.s.t tn tohierie, (U at - lO^ with ether, rarS^-’r* ' 

<'r tolmoir voliih wis. The reiction vehxdty tloe-' noj 1 - 
on the uctuM'. hot .il>o on the ‘‘chemical [hiteiiti-d ‘ - 

uciiiig 

Triotliyl.unihe alo’n inixtsl with either the ket<uu ' > v 
hi'.itioii of d*in'ti;.t'yl u’-dylmrthaiie in acetonitrile ’ C . 
s ilotion at - l‘> g;N'cr iiHtantaneously the Vcllow c**.'* >5i 
with tiio same intensity in cither Ci\>e. Inasuue.'h a- ’• 
t'oiin ride is fairly luhle in tliesc iin-iHa, the cuiu ‘ * **' 

the ket- nic -> ► cuelic change takc-^ place practically 

The authors cannot contirm the alleged difTcreticf La’i-W” > ^ 
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un\ 

{9v«cif4uiio& oeeurs mew qMi<*klr ia !olu<*in 
m elW : at |.Tee}jjit«uoo drpt iids. lua 

^iJiiniiiy AwJ mi*olabihiy of th# ^U, but »l\m ou 

' liA of *tip^w*turAtit>n, JUS, wli^n t s|jcrtiuvi'.!,^ 1 * 1 ^ cuumI 
W5lb tiit* iJi }‘rt'' 

»,j,cnrtw At -5 there ife a -IwrvA^e ih liu* VrhvHy wi^h 
iUtSvSfi. 

i Arid ii; U tK)<Jv»* a typical iJ i" ci iUriv«Mi 

• uetic AciJ (40<Kt55) of a|»pro:iitiiatc]y Mine •^ti>,‘i«jijth 
*. i j li with iimmoxua in UiiU-iuv |Trv ;|.iiaiinji\.f 

- ; 0 0025 of ncid in 5 c.r, dtN i^en/ri r wuli 
»u.iauaiACAl beoxene takt^ four minntrfi at 15 Ufuic 

; Af, although thetoiobiUly c-f salt 1 m 

uf acetic Add, Ammouia kUws iwi at um,- pronina* a 
*i.^n tbc arid i« in excels, although aumuinium am tati* is 
t .? is cx|>laiOHl by »ii*uming thf forma non (d a >,nui'io 

.rn uiia rtActioa *' cannot there furo U* iim.I ta di^tin|;ui?»h 
i. ?iu4 keOwic com|>oun<U. 

.ii vr rt>mpund:i with ph!oni|»)ucin(i!. dime! iiyhh hydro- 
,■ I mr*thyldihydrorijeorci« have lu. p.*t» -111 , I Ho, and 

rt^f actively. \V Ij. 

jx^ition of Pentaenrthritol Telrnformate on Hoat 
■is VAN* lionrirnoH {/‘roc. A, AkoL HV/«nis A .1 

li';.; 16^<y — Xhe onse with nliit h A' ' ii, \;lI 1 irnr< m 

■ iii loiuiburgli and van Iiors^ero Ah'tr., lOO *. hy 

i'^dytt)! formate 1ms led lo a stu<ly uf ihv »K'( 

«- nf jKilyhydrie alcohols. 

int:4 tot mft>r mate, in. p. 57", ih>os iiol .!,H’<ini|^>ve in Iho 

■ i i divinylglywl furmaU** Init. on heating' n: 2'J'> L'Ho ', 

if h Is evolved and y thiitol rogf*ii( |.,(, d, ].. t 

ovre of tbn Cj Sugars from Meta and Para 
^ Hiovatcii Kn.i\j(i and A. S.o iraMKis! i.n 

1 -nmpvro Ahslr, PdOi, i, HTHl AUhtm gli nirta an<l 
■u , ftiidsarornliridy different in ruristitiuion, il„ hanntn 
together, and the quinine fijjijW nlliKf'^t jdent|r:d 
.-5s and solubility, The rorresjpcindin^’ (' vug.it> olii 

- .%re different, but their oxiuKH )m\e idenfita! 

L,e oTttne of |«iitauc-3 : 4 : 5-tiioI:il | inelaKU i liaj .-p.-nt-i-, } 

; ri'iiisfic crystals, leas soluble lh:ai sodium f‘iii‘*nd«-, 

• « M, f lO'O ; tilt* aximciA j>ent:ine I : -I inol H {.no 

-V v*nu>t) Imsni. p. 13‘)— 137^ [{t^, *■ 11 ^ . Ti.i* juntaiu* 

’ 5 loy to [auitane 1 : 2 ; 3 : H-li !ro]. 

" "hum anmlgain ; the n.*r (d cnlvium (Ntuib^ rg and Marx, 
“ ' ' f'>r tl*is purjMise beingMin«urct‘Hsfu!, The !(•! 1 1 I ,t 
's Utrubcii;uKtU forms glisleiiiiig tn^'d!!'?", tm \> ■‘•o . 

•5>« n/.<ivjijeitrose, is l evii^innt toward tuuds /ir iilk.tii 

vit rc-adily hydroly-rd by sr. linm etboxidc, 'l ie' tetrol 
■’ 0 ns a livgroscupic syrup ; [ a K, i 2'J . K, K. A. 
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CombtD«d 8ol{^baifocit AMb. HL D«xtro««s 
Acid. WiLiittiJi Ksftp Aod Emi. Biim iCktm. i . 

from Arb. Kuii. (»€$.• A*^ 1907i 20i '296* 

I, Two 4^tc«Uj M!ttr» ntmmfomtiic compomid^ 

not Uiirror trntgM d 006 another, are obiaiDed hy the in* 
q/^tum by<irr>gttit jmlphiUi arnl dextrOte. Tlia M»o]>cxundl 
up to the pre««rot U the l«»« koluble nUt ; tt is licfor, / 
gniilualiy changea tn isolation iolo the other bomeride urit o 
»q the Krlution tbeo being dextrorotatory. Fr 

ciutilur^tivity meaaarementa, it follows that the free aci l 
i>.tnrng ar-idfi. The dtjwociation of the complex ani«»n 
i(*><;nraAeii by the arWition of dextrose, wh««Wa the - 
all iht in the number of bydrc^eo sulfdiite iona U > 
(Jugrn't) of Jirteoctation of the complex ia an acid riolult < . 
greater than in a neutral solution, neither does it h. r 
grr*^! bitcnt with a rise of Icmperaiure. The dimimu r 
of diniwMriation of the complex produced by the addit n:. 
very gri-at. The a/ldition of acetaldehyde to an 
dextrose HulphurouH acid results in the formation v 
Rutplturous acid and the liberation of dextrcMe. 




The Hydrotysia of Sogam, Uobekt J. CaLuatii.! 
IvffHjft, lUOO, 70, 267— 292).— The report contains an ; 
tjon and summary of the different couditions under u 
hytlrolyfKil. I'he various theories put forward to ar 
inverting actiun of acids are discuseod, and the facU m f 
mlditton tht^iry are set forth in some detail. The \ 

a n mi piety bibliography, and the matter which is arcA^g' i 
logical Ms[uence iu each section is dated Hystemalicaily u.v 


Diastaaic Liquefuction of Starch. Acgcstk Kt 
Juris tVoi.rr rc«<f, 1907, 146, 261— •Jfbn - i 

h<|ucfactioii of starch is subject to the isame inllucuco a 
under prcssitro (Abstr., 1900^ j, H03, $0t), N. i 

The Present Poeitlon of the Chemiatry of il 

IUmiv i! liiiiuNiSdN {lirit. dww. Aryjori, 1906, 70, 227 
nuiiimary of tho inveetigations ma<le on the nature of difFc: 


Complex Metal Ammoniaa. IV- Tetraethylef' 
diaquoteirolcobaltodicobaltic Salts. At ruEO Wiu 
part, i.t ^T\v Jastsch] (//ff., 1 U 07 , 40 , 4126 — 4434 . ‘ 
vid., i, 4'^2). Tno waits obtained by the nlmocphers< ' ■ 
anuomiA solutions <if cohaltous salts in th«' presence ‘ 
diamine aie fesund on investigation, excluding water ai.u 
have the compo'tjiion where Kn'^ethykn 

a univalent acid riubcle. When treated with cold hi 
no halogen is ovoIvihI, luil 1 mol. of the salt yic8 
cobaltous fait and 2 moU. of a ci^ dbupiodiei by len^ 



oBUAitfc CHCitisiiir. 


n)VA 

li ,C«Ki»jpC|. Hit HyOsoly, it) UmiS aidift. of 
,,, i M ^ in ilm Mfinl wbrtnnee, «oo. Onm com 

, fwi lik» du^i^U; howtvtr, iht con ^hx oi iho 

foniwn? 4 atoms of ox^n, wbioh musf no pi^»nt 
. .a o^uently two ((OH)jOoEu,]V aust 

m iho buildtDg op of tbo moloi-uK ^iiu-o the moioeulo 
by h^droehlonc wid a. *ut«d ai>ovo, it follows Uut 
, . a« fonoed bj tha comhioatiou of | mol of a 

... a- with 3 of a dihy»drox<xiiVlhyieuoJi*iriti]«^n>lialt 
. \ . ^ They, however, oonuuii. in nddition, 2 

., ..>r b/ them in th* Jriei .UU. (ih., fu„,ti,m of 

.* yrt haoynb and, 4* m solution the whole of the add 
^ tho followmg ccmstitutioual formula is assi^mnl to 

> which are coa»iK|uotttly nsmeil hffmc/Avfc^tftfiuwiac 

, ^u MihodUMik $alU, \ s, 

\ l{UO)^CoKn I f 

- out that coUltotiscoUitio hydroxhle, io(OU) 

. , ' iA a Mtntlsr constitution. *’ 

. n >f eotsilt fhloride conuining ethyloneiliiitaino yields, on 
.rc Lf’ sir sod suusa(|a«nt troatuiont with oummon salt, a pro 
■ uniiif; Iho eWorWi gf ih. seri*( .mi Iriothylfnwiiwuiiie. 
fi !r. Hid latter compound is nemovetl by troaiin^ the pnv 
^ * r. ,.:Uer. loavmg the former as a bright ml. Klightlv blue 
I lu;i li co!i?frto<l by sodium sulphato miu the stJjJuU^, 

‘ cryhUlliMtjg in blight reil, micro 

‘ ^ A solution of cobalt sulpbato coalaiuitig ethylene 

^ onoxpoauro to the air, l ho stilplmio in the form of 

it cannot ho recrystnDihCii, living i- pari ugly jMjlnblo in 
i* troaWd with hadum chlorido and thou with soflium 

* ^ ^' i^JiaU Mtuilar to the aUvo, but coiiUitiing 711, d, 

i i f foilowing mlU are similarly ohuincbl fnmi iho chloride 
- ■n,i«Mt»on: dUAhnaU, CV.3rjf„n,^N^S,/JH <), a bl«i,h 

• ./mrrWom/s, L^f >, a liglit brownisln 

*- V powder; iodide, a browninh 

- ^ powder. j, 


u u of AmmonU on the Oxides and Chlorobydriiis of 
and Tetramethylethyiene f/fyDimethyl A^‘ butylorn^: 

l^t’DA [J. Huee. i*hi/s. ('htvi. AW., r.Mi7, 3tb 
Hie tendency of a-olefino oxides to combino with 
s * j not depend so markwlly on the structure t,f tlic 
the t^e with iU tendency to combino with water, 
•• 41- „ the former tendency doca defa-nd on the Hruclure 
- * i reviTHO of that of iu couibihaliun with wMUr. 

obuined by the action of ammonia uu lb» eliloro 
. r-tyimje and /iy-dimethyl A'^-butylcne are the lone 
1*"^' '**’* 1 !^ / ‘ formed at ipiite low tt iiijx ratures , 
m ™ formstion of a hydroxy -amines, the oxides are 
’‘^ys mterme^icitt. pro-luits, and prokibiy the wdiulo of 
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* it^iroxy-amitui fiwro^d from «'»oiioehk>wiiyUrifi 
wtih tb« »miM obuuwd from ibe e«rre*p<mdii)f «^xid« 
u lUxyltfSit! oxiiie ii formed bj bMiiDg bejiyl«»o wr- 
*1^4 »« b«*t purified with 1% tuftieouj po«k««ium 
\V»fK ifc*|ufx>uA antmoiiU iu a Bealt^d tube at 100 , the Uiy ^ . 
vj»li«: H) a $€condary Ay-ir<wcy»w*rt<r, ^ 

hru'arntW!, b. p. 18&*5 — 1$0 0 .TCrU RU:. , ' 

O Vl4l, whiAi behavee ax an alkali towanU roativ r, , 
f ,rRitHl under nimiUr cendilion* by hexylene chU-i . 
ylaiinichl&rtfU, hk^dfOfhloruU^ and earbfmaU hare Ijeen 
i(ii|'ure form- With nitroim acid, the a-amine yields il . 
n» 1 xylene 

/^y-l)itmthyh,l^-lmtyleiie oxide wax obtained by i , 
<-ofre*pjmlijjg chlorohydrin over potaMtum bydroxi.J#<, i ^ . . 
it the oxide or chlorobydnn must be heated aiti> ^ 

i*f a4io;«v,j;H ftinmenia Rt lOfn Tlie amine, ^ 

1 •; :* I h t 7 ofi wilidifieji below 0 ^ and melt* at u , ; . 

wdi b l‘( ), readily aljxorbis carbon dioxide, forming a - - . 

Walter, forming a cry^itaUine Aydmf*, probably Nil, *<‘,11 
m. p which i* al»*> formed when the ; : 

i.r uiixf^d with water. On deaircation, the hydti*^» i . 
into tho li<|utd amine. With tlm dry amine, nitr. ii^ v 
piiiiuoiitic, i>ut chiefly pinacoiic. 

Cbolino Cadmium Chloride. fitixi.iticH W. s * . 
ihrm.i li‘07. 63, 428 ), — Cholim cudmt'nm : - 
C,ll„ONt'l,CdCl,. 

i!<( tt'roTiiM’, ended as R Mibstitute for the platinichlori^l ■ * ' T 

lion and pu» tileation of choUno. It is thrown difWi; .i. ; ; 
pnrjfaUN^ on the aildition of an alcoholic solut; :. 
t liloiidi to an iujufcous solution of choUno chloride. 

The Chemistry of Bile. XI. Affinity ConHiant < f 
choU c Acid, Sa M u K n Bos i > i {ZeH$ch . pKy$ id. i f - , 

8 ir,).' glyeocholic acid (Altstr,, 11*06, i, i t 

tivnly acid. The dissociation ix)nstant, cairin^* i 

if^ihs uf t-b. tiu>al coiuluetivity determirmtions with ^ 

vfu ytrg from 75^1- flOOO, is 0 01^2. The value of y , ca 
the M»luiiu salt is 3o3. The conclusion is drawn liuit - ^ 
the gr-up is not in the atioeition with 

ivrbosjl gvuup. 

Foniintion of iV>?>8erine from a/S'Dibromoproi - 
(*Aia. Nrtiuiut uiul Xlaicii Asciikb {liioch^tn. /.nt 
fibtl — 562)." In the preparation of o/^'dianunoj^rvjc ■ 
o/? dil'toiuopiopioni*’ acid, a secondary rt^clion taki'S 1^ ' .. 

It) the formation of uluait iU of l#^7^erille, IL^' - 

Tiiis reaction is analogous to the formation of , 

o^i dil'roaiobutyrio acid, dc^crilied by Neuberg and ho*** ' 
li'o-h i, 8Uo> 



oftcuxtc 


ms 


^ AninM thm Hftlog«ii Imino-BUsen!. 
' KcaiSA vbA McmKHit M^mn {Mm. CoW. A*i^* Aywo, 
^ f I -194. Oiim|»r» SiwgUu, Abttr., 1^03» I, ; 1904» u 
^he. «<.) J>« thown th^i j^Uv‘h t'ornpcmutli lu dbloro- &iul 
>fi;.ciaaift 0 ^KAyl C^iIj*CXuKi)ISX, do not muteri^ 

. fc*-^nfi reWTingemeBi, bat yiv\d with hjrilrwiiloric <idd, ^tiiyl 
^ «>r«*panding bAJog&a Thi' autbont now 

itti tT, brotao- mc*limiuo , -propimiiio , muI beniiiuino-^Iiy I 

poUs*iuio hydroxide anJ suU^sjufiUly tirs* 

. ; . .. i cwn»4tW4W« amouDU of the eorr^»|KMKhng amiurs/ As 
. 4iowu that ibasa #sttr« pr\»\»aldjf bave iltp «»ui ctm- 

i* w iuggeal^d tUat on Mpouiticatiou \hv |>uU?i.%iom aalu 
. ^ form are obUined^ which change u* the more »ublo t^n 
. kr-M tho lIcckmtBU transfornution, and thcji 
i K.tl icoc« of afluli, jiclding amiuea as follows : 


nvoK uc-uk: 

i^Br llfk’ 


111 r UK 

u-s' • 


' 1 ^, Vi ! rt4sr^C}I|‘C{0Kt).N Mr, was obt^iinod as an oily 

' » ‘1 V xUk'Ji of [lotaasiam hjjtohromiU' un aoctimino othyl other. 

■ . r r. Wm|K»it>mi refcrnMi to above witff conoentrattKl alkali, 
V . * :r m heating with wat^^r or hyilnx-hlorir arid, ethyl lu'rtato 

- . ih^tilling over. The oorrt«[)Oiuiitig yfro^^wnimino-ttAtFr 
V ; i by an analogous method, and behaves like the lu-etnte. 

: ' nunmi no -ethyl ether, C^H/fXOKt):Nllr> already tlesorilad 
' ic rtf.), decom{a>#ea when in contact with water for some 

Uu.fiiue trysUllismg out, and bromine and ethyl lienr.imte 
>rit.d ii s. 


: - tti^ etic ^ propiotilQ Acid. 0 eouoe Stadn i k. u r { /hr . , I li07, 
< : > bUid. C‘om|mto this vol., i, 593), With the view of 
' ■ ’ / tbt- explanation previously given regarding the inode of 
- t f ? a inanoiiiirilea, the author has studied iho synthesis of 
■ -’f. tniiito-acids with the idea that these can l»e formed by 

- f f an oxy nitrile on an aminonitrilo or an ester of an amin<»- 

t/’»*f.’.rAt4Kl af|ueoua solution of poUasium ryaiiide was gradually 
* » muiure of an aqueouH Wilution of ethyl *;lycinc liydro 
i *4vUldehyde. The mixiut'c was KubM^jnently Hiii»oijifie<| 
acid, cva]Kimt<sh and the lialt of the" ioiino acid 
> ^ S -h alwiml. After succ#*ssivc ireatmont with leail hydr 
^ * . b} jr<ig^-n .sulphide, the uqne<uui solution nf the imino R<‘id 
ut<yj. /mtuoncftiCHi pro/Woui'c acid, 

^ ^<MI‘CHMt*NU-CU,*CaH, 

*qticoui alcohol in large crystal^, m. p. 222 ■ 221 
' eeler is a eohmrless, vi^ id 

rw i " ! ^ *22 6 12 mm., and li;'" 10457 ; the <*“U>r forms a 

- ^a:ivu, with h. p. 16 h-~ 169" 13 mm., and 

A M<K. 

I a 2 



vm 
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Imu]^« pnipicmlolm^riiQ <h»mm ^ ^ 

mi, 40 , 4353 -^ 4354 . Cmpm ^ 

{itActivff eompooBilii of Uk« lor^i&lA C0,U</HMrNH-v HK.^^ 
»rr th^retic*llj poMibte. Tb« fenUior Km pn^>md lb«^ ■ ^ 

An. Is of vbleh i» formed in greeter amotiBi Umui tU 
Anfjii cAu operated by meefii of ebiolitte eI»dioL 

By til# ioUrAcfioB of e 4 reUldebrde« poteimom cyaoul^*. i 
butyrooitrile hTdrochloride (or etbyl aAmtoobatjrate hv ] , . ^ ’ 
th 4 t mixture of aoida u obuioed. Tbe one, tmmaay ; . 
acid, which U tbe more iperingfy aolobte of tbe iw . , 
(•ry»ullw 4 se in needle*, m. p. 222 — 223® (deeomp.) ; iu r.. .. . ^ 

prepared, llte uameric acid could not be obteined u: .. 
w*#* converted into iU capper end fttel:ef «elU end r- ^ 
having b. p. 1267 16 ^ 1*0063. \ k t 

Amiiir>cemi;dioUc Acide. Haws Rwr* end J. - : 

(Her,, 1907,40,4311 — 43lh). — ^Tbe «3m|wtnd obUm. i , , 

liffonerdi (Ahelr, IS97, i, H 6 ) by heating tbe bydn>cliN r - 
iM>^led ^^AininocainpboUc ecid (which really belong)^ s - < , 
i« idenitail with Tafel end Kcketein’e a cemphidon^ ^ r. ; 
43). The Milhore find that the hydrochloride of « iu.- . . , 
acid Ka^ tn. |>. 247'^24b^, and is insoluble in light = 
end Ijconardit m. p. 266—270®, soluble in light t»>'; 

jpif«fmicA/ondi*, eepRr»*- ; ^ 

in rcddiwh'yellow leeHeU. 

Campboramic acid, prepared from ^mpbontm i «: I 
hydroxide, contains the adfioaiortde. A eepamtion i'* t> . ; . 
by treating the alkaline aoluiton of tbe sodium salts i.. . r 
acid; fw) long m the solution doe* not contain fr*^‘ ? i i >.• 
^ campliommic acid alone eeparetei. By treatment m >* i t'.. 
rhtoridfs followed by the addition of the product to 1 . , 

hyilroxhks it forms cainphoro’^-monomtrile, wbuh i- - 
in dilute alcoholic solution to ^ aminocamphult. 
the h^drochliiriile has m. p. 213 — 22f)^ and yields /? 
ire m. p, nr b'v troating its arpieous solution with imls.! • : . < » i' 
Thf COhII-C^Uj^CHj-NH'CO’NH^ aU<> ... ^ ^ 

phiihmo ivlxivo its m. p., 203 — 204®. By caret til ff.'i'.-. - . » 

t^^ixlium htlrilc in the cold, the hydrochloride of aiuiT * 
arid yit'liia a yellow oil, which is converted by l>oihnk’ i u. -i' 
oxidn into tho oaxily soluble iortum salt, {OU*<‘H. ‘ Ji ' 

which on afidi!‘u*Htion yields a tadotiC, b. p. 121 — 1*22 ’ ‘ " 

is prolitahly aiiuphoUde. ' 

Preparation of Acetamide by the Action of 
Hydroxide on Ethyl Acetate. Isaac K. Puai.i's ' ’7 

(dmer, J, Sci., 1 OUT. [ iv ]. 24, 429— 432).— In a prim. ^ ; v * * 
and IVrning, thi-< vol., i. 63*2), it has been shown thft* ■ 7 ' 

conditions, a quantitative yield of formainide can k * - 
ethyl formate aiul ammonium hydroxide. 

It is now shown that mwly theoretical quantities < : 7 

he obtaimvl by leavinj; mixtures of ethyl acetate ani *** * 
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(or allPtl ft foiii^l^l^ Th# iftti^oo faJwft pl«c» 
i «»••• fWioo ftf iW B ibtH ft ii ft«td, # If dry 
*^r . , pkiM Urto il -8^ to -10* until it i» 

. £0. 

of ft-BrtKOOtiovaleryloftrbftmide. Ksou. k Co, 
loiidau, m. p. I49^ 

, , \h 0 ucnoo of «4MOi»c^rfclw)fl bromitb cur cbloritia on dry 

, Af bam^o ftt 70*, i» ft tnut worthy hypnotic, which it (|uito 
uiiipl«*«U»t loeondftry effoctt niwndiog th» iherapcutic 
i . cf rtiarie ftad «'broinoft<»valmc acutU »ud their deri rati vat. 

tJ.T. M. 

prvj':4 ration of AliphftUo TbiooyaoftUa, Nitnloa, and Nitro- 
: ; !ri PftlX Wau>ix {Btr,, 1907. 40. 4301, <\^it)}>ftro thit 
: Vi A cnrftctitm. The inuraritou of mrthy) sulphnto with 
poUattum nitritft, and pouMtioju thiocyauata hat 
rii piudied by Kaufierand Pomeranr (Abstr, 190!, i, 634) 

K K. JL 

^,u.. < yanfttoifttrft^ftmiitiiiMShroniiLim Salta. I’art l^rKirruR 
M j <.!irs tZ*iUek. uftary. dem,, 1907, 60, 361-370. 

fV>i) - liomplex <mlt« of thw tyjie [(dC'Nl/ V(N H,)JX, in 
\ ;. (‘I, Br, fK'N, NO,, 180^, have Ut»« prv|karW. Thu 

ubtftiti^d by warming an aqueoot solution of cbluro- 
» ^i^ sr^inachromium cbloritlu, ((OH,)CIC’r(NH with 

, t ihiocj ftfiftte ; by tho addition of hydiwhloric nr 

r at t(i to tfa« iMjluUoti of thi« ialt, tlic tx)rrea|iondilig 
- V i ? rumi>f<ar« obtftinwl. The nitrate U j>rupaml from tUo 
’ V I !|uutiou with nitric acid, and iho by rubbing 

: .• n !^!h Mil pb uric ftcid. 

' i n queatioD occur in small, brick red to orange red crysUis. 

i:. Vi i:r r with neutral ruaction. The saturaO'il Miluliou of the 
j - ^ < ? vjit« 9% of the salt, 

• »Jiru;.!5jj the chloride with ethylunrdiauiine and then treating 
product in ai|ueoLie solution with |H>tAsMum iodide, 

^ - o. >r4;<.w crystal*. 

- ^ U to |-rc|«re compound* containing Cl,_^ or IV, insUad <d 
'' 5 r. ij.e nucleus have so far been unsuccew-ful. (J, 8. 

: rspafation of Diftlkylbrot&oftc^tamidea from DialkylcyanO' 

A ;da IVif. Hoe«i,vg (I), R.-P, 186730. Compare Abstr, 
—The dialkylbromoaceUmides, which are valuable 
^ Hir rv4dfly obtained from the dialkyiryanoacctic acids hy 
y nscfting the^e into dialkylacoloViitnlee, biomodialkyl 
- " AT.d then by hydrolysis into the rc<niirtMl amith\ 
and when repeatedly }distilled at 145— 2(KC. or 
umlnr pressure, is conrertod into dUlhyhcf.iotutr ff 
CHKtyCK. b, p. 144* ; drWm v/ac<forn/rr/,. 

• srWyUMc]^, Cim*:V}^, h. p. 183- i?*! , IS ;i 
'* , .,(j with an agreeable odour. 
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abstracts or CmElOCAL rAPERS. 


<>o brofsioAUcm, Hm im9 pnodiw ttwipcraiids ri«U 
irr^n»fli^hyi^»odon%tril4f, ^oiottricn ou, K p. 18$-— 

difyrop^iaeH^tiirii^f b. p, ^)9 — 311* 

/Irvmtj^ii^ihyOuigkkmid*, CffEtj’OOXH^ m, p. 64^5 , H ^ 
hy hydfol/»iog th« cormpon^og jK^toniinU with ' 

HulpKuric ftcid on the VAtatr bfttb. I 

Action of DUso^erivatiTes of Aliphatic Compou£i« 
Cjanogen and it« Derivativaa. IV. and V. 

Acid. Alheato PEAiTOAEA %nd F. Caaij) Pal-u^ < ' 
Acr.ad, Linc€i, 1907, [v], 10, if, 432-^411, 501-^513. r ’ vr,^' 
vnl., i, 979). — Accordicg to von F«chm*nu (Ab«lr., Ih 95, . j- 
t)i*} Action of diAxomathane on hydrocyanic acid yiel i^ v v.* , 
l‘ho aulbon, who have itadiod the intocabtioD of the^c : 
tfio gaacouA tiUie and in ethereal aolntion, and alMo ti 4 . - * 
ga»teottJi diazomethane on liquid hydrogen cyanide, 6nd thi‘ ^ . 

in only a secondary product of the reaction, and ia alw ly, i ^ 
hy methylcarbylatnine , no tra<^ of a triazole derivatlvi- ^ 
'ri» previmn resulU indicate that, with a hydrogen cyati j, f 
Htmeture, the ayntheaia of oeotriaiole sbo^d take pi.u** 
readijMMM, 

The literature dealing with the structure and UutomiTi-j:: > 
cyanic acid ia dtecueaed. I jj ^ 

The Study of Hydro-aromatic Subotauoea. Kn>»^ur. 1 m 
AhTiii'a W. CaiwALKY, Wii.MAM H. PEAKix, jun., iUans t j. : 
and UnsaY K, La St'Et R (Brit. Aa^oc, 1906, 70. : 7 , 

A of recent work on hydroaromatic lulMtancfs, ■ t '.v r , , 

referent’cs to a conipirative study of dihydrolaurolon**, ! i . .. 
laurolcnp, ntul 1 : bdimethyIcyr/ohexane,and to the aoh-*u vi | < i : 

|rf*ntachloride on trirnethyldihydroresorcin. • . H 

Reduction of Trimetbylene [eyefePropaneJ. lii-ui 
rTAT'rr.K and James Brick 1907, 40, 4456— 4 i:. 

elhylcno Ia reduee^l by hydrogen and nickel at 30— 45 , y . ^ .j 

nHliin-d to butane only at If^O^ (following abstract). It r r. ■ 

lltai ry*’^'>]*ropi\ne, which in its constitution lies beiw«rf. i ^ ^ - 

rv^^^oUnUrir, is reductnl to propane at an inUrmediatH ^ ^ 

tliH reduction <'cmmjpncing at 80 and taking place - • 

C’outtary to WoIkofT and Menschutktn's stAtement { \ ■ 

i, 106, 331 ; Tjon, 433)* pure cyclopropane is readily oh v v- : ^ 
action of zinc du.H* on trimethylene dibromide ^ 

1899, i. 421). ' 

Derivatives of n/r/oButane. II. Rioiaro Wim i ^ • 
jAaES llBrcK {/fer* 1907 . 40* 3979— 3000). -cvc/ol>u?^ < 

distinaiion of triinetlivlcyc/obutylammoniuin hydroxide. ? ^ - 

l<f .. of butiidieup. Ah wan shown previously 
S bma<‘del. Abstr., 1905. i, 511), tlicse hydrocarlKins y>< * * ' 
which c.in l>e sejmratcil by treatment with dimetio 
«i;S butadiene dibroimde is couverte^l into o^tetr^s. 'tf** * '*" 
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^ ^tbromfeb rtawatJ^^ <»eik*ag«d. i*art« 
^ ^ u wrabtotiMd hjfdm/ldm^ of ili dibmudk with tiw 
^ 1-1 ; 00 lodociioo hy mmm of Sn«!y4ii*idoil oiokol wid 

%*h^m ood 8e«i<kiW Afe*^,, l&05/i, S33, 401) at 100 . 
t > . .-A batJMW, whilst, wboQ r^tt<ml at 180—200^, it form?* 
^ ^ to pnfaaro r^obuua^ l»y diMilUtioo of amiDO' 

i^jhato (Ham#*, Abstr,, 1901, i, 194) to the 
^ , -.t tMtiolii^ao. Tto |Mn&pmnstiuti <\i ryef^but^ioe iy>m{deties the 

, ^ , ;irijwiBe-<e 3 ^<denc^n« ; a table U jf^ivou showitii; ihe ri^ of 

^ w jk, I>1 aad nitd-. vol at 0^ ihrougluisa ilie rho 

.A iwu iieighbottring uiemlierK of ilo t<»nts differ on the 
-VLIT - iu the of the l«i*t y^ii, the iriaJ. vol. of 

eioeeding that of ryofoocUne by l!8 ;»4. Thu molecular 
,* ’fi members of the series to ryr-fotK*tanc, so far as 
r L with thow cwlettlated, wlwrea.- that <>bst j veil for 

; . -i ; « </^btu*ky, thU vol, i, 7H{)) exiH*«vls I be calculaloJ by 
r . b b- p- I '5 — 2\ turn., It^0“i33, lias a sbgltt odour, 

!WA<bIy in acetone, is al»orbed by caoutcliouc. jtHliices 
{permanganate tiuflantent^ousiy, ami forms aildiiivo ciiim- 
; T ij i > With chlorine ami bromine, but slowly with iodmt*. 

.. uUnam CJf,*Nilj,ifjK>^. erysUllisos in priams, 

:: \: j\ The action of bromino on the protiuH oi.uined on 

; *;.o phosphate leads U> the formation of the two stereo 
i ’ vi i «ma tetrabromides, m . p. 11 S a nd in - * 41(1 'lamician 
Ms,^' Abstr,, l8Hb, «>2I), or of l>ut-adtcnc dibroinulo, 

U,H^, b. p. n«“19’'/7bO mm, (coir), remains liijuid at 
j * *('9, 1>, ^ 0'718, nh rdTo’Jii, has h flight rwlour, bmus 
5. ^iiic, atid IS sUihlo towai'ds cohiauiti at inl bydrit>dic 

0 i>r\»iitne in chloroform solution at tbo ordinary tomjH>iritturt?. 
f fu rti by nsluction of cyc/ohutono, cyr/olmUno, w butyl^ 

r« of hydrogen and nickel at 180 :b>u \ bra b, j>. 4^ to 

* . . mm 

/ w fitcMIiiruUt C.H^Cl,, is a colourloish ln|aid, li. p. 
- { :• 7bU mm. (corr), 1>7 1-235, 1>; l'2l;l and is not inflam- 

1 ^ ’ u j^ria a j^reen colour to a Imtok^n danic. cyclu/iwfcioj 

. in pUt», m- p. 48 , 1»;' 2 Oj!), has an mlour of 

, f, •{♦ ) mmiuences U) diaj«>cuile at l4b^. 

icnrv of the c^/obutane dcnViitivc-, to yi* ld acyclic com 
V *«[*-^taily III rteclioni at high lemjairaturiM, m wel! known. 
I down ib»t cyo/obuUuio dibromhJc and dichloridu do iit.t 
- v-.c Woraine alone even when heaUd, but, with brmnino in 
trtni, rj^ci/iibutene dibrumido yields («i^, (or ao^o )f/fm 
4-- '*cj-u», whi^b obtained aa a colotirlexi oil, b. p. 13H— -|45 j 
i \ - .)6J, Ik 2 529, 1 ‘60771, and on further bromiuatiiPn 

‘ t, uf iron loses hydrogen bromide, forming an oily pnalu- 1 
amounU of bcxabromoer/cfobutane, and w hen heati**! 

hydroxide yields a pro^iurt. (Ilf, Mr., i- 
^ >-** readily oxidir.cii by jKi'.v jum 

***' ’5 A forms an a</difiw compnund with I mol of brondno, 

■ * IT.rfnnly ^ ryc/opro|*ane ilerivative. 

^ . 5} cd bromine on rvc/obnteuo dichloridc in of 
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tmn l««4» Ui iim fomatM < b, y. 

13 mm., 21, 

I/; 2'47f which ii tba ehi«ff»e^«t» to# ^Wir allih m ^' iMtt , 

1 76 I H5 V iJ 1 . rj? . 

WbiUt cyc/olHtt«ii« dibromida dam not r«i^ wiUi tr » 
<>f Uxiine, tf^dlolraieim di iodid* n»cl« with W :. • „ 
^inUWu^ UtrabromobfiUna, 

a IWtmthvAadifm, CHBr*CH*CH)CHj, formed to^ibtr . . 
fcuif»int of hydfifoirhon., which girm % white precipiut^ •«/ 
fiitr&te by the action of p^Haaidum hjdroaide on a4 bau.h. , > 
ifi«, U obUined m a mobile liquid, K p. 02 — 04^ 760 t:.. 
I), 1'416, liAA an odour of riny! t^mtde, and gradually cb«i!v. 
*l«riogly lioluble^dark brown mam, probably a polymenia’ . 
a llromobutadicne combine* slowly with 2 mola, of brou* l. 
najiyh^pentftbf^^fnohutnwf, which is a colourb .^ 

1 65-- 170'^/ 10 rom. 1)^ 2 78, and eonaut* of a mix? 
iTyataUine Mowmd##, which form prisms, m. p. lOS , i 
ui, p. 67—58', reepecUvely. 

I : I Dibromocyc/obutam?, C^H^Br^ K p. 157—15' ^ 
(votrX «? 1 53618 (Kijner, A . 

j, 356), i* prepared by the action of bydro^n brouii 
A* rye/obuteno in glitctal acetic acid solution. I ; i 7 
vycUihutam, (^H^Br^, formed by the action of broniirt» > ■ 

( yc/ubutene in chloroform solution, i^ a colour!^ oil, h | ! 
jy— 20 mm., 2 374, hn* an odour of camphor, ' 
current of eloam, and wbon trcatc<l with methyl i ' 

bydroaideyicUls 1 ; 2‘<fi6roflio- A* cyclo^u/ens, “ 

laimMi as »n oil, b. p. 155— 156 \ DJ 2'035, baa an ' 1 r 
l>rotnide, j^adually ptdyroeriees, and ou oxidation with j i: -. 
in noutml i^olution yields succinic acid. 

1:1 :2 : 2 7V<roiroi«ocyclo5u4ane, formed by ?];. : 

bromineon 1 : 2 dibromO' A’ eyefobutene in chloroform " 
Ujkjs in hexagonal platoe, 111 . p. 1 26"^, distils uncbang^^l » 
and yields 1 : 2‘dibromo-A*'<^c/obiiteue wb^ heated > 
alcoholic j.otA>«sium hydroxide. A mixture of this U’U » r ; 
butane with thehomewimt similar a butadiene Utrabrnuii t 
alout 50'. 

1 : 1 : 2 : 2 ; 3-y'«nia5romocyclo5ttf<i»e, C^HjBrj, fonisc^l hs 
of hroDune and iron powder on tetrabromocyefo butane. < 

oil, b. p. 175 185M9 mm., Df 2*88, haa a Urpene 

treatment arith broiuiue and iron powder at 5o ' 

1 ; 1 : 3 ; 2 : 3 ; 4-Aex<»^ro7NOcyclo5ttta«e, C^HjBr^, whi^ h > r 
from benseoe in |*latos, m. p. 186 6’(corr.b and deroiup'’^ 
bromine, when beau^ in a tube. This hexabromor»m«p - 
resembles Habaiu*rfl's bexabromotetrainethylene, ni. p I' 
{Koyes and Tucker, Abstr., 1897, i, 261). 


Improbability of Kekuld’a Hypothaeia i:u« ; 
{('hutm, Z^tr.^ 1907. i. 1787; from J/o«. *(n » l*^**’- : * ‘ 

214- 24^}.— The eulhor difcussee tbe known object. ^ . ■ h *- 
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Umi ftroMlioa of 4Moiuoilc frwm 
: -mpo^^^lrn and 

'^.1, ^Mttoaod UoiMi^M by 

^ f ^rmalio M tli* fillowli^ j: 




CH 

CHSfe 

:>ClIMe 

CH, 

CH, [>(H, 
CUj'^OCH, 


0 

(11, 

(n 


w. Ji. a. 

SoiU of Gortoia Orfftnic Actd& (;il»««tT. UotatAS 
j» f » Caiii^ (/^AotTH. •/., 1’J07, *7B, 4 2d 430. C<MO[>arA 
, . 9 1 , 4 75 ).--C«iwa n^p^4Aai«n^ '2 : l^HfuIi honah, 
C.(C„H,(S0,),],.2M1,0. 

.u . sn ftm&li, nacreotu having a pink mlour ; Uh^ 

’ ?;f>ta]IiiatkK» ii otiIt rvmoved compleUlj at |60 \ Ctniiu 
: jtWp4<w«i^ C'4CgH,Mt‘(KCy8O,]rt,I0H/), cryatnliiwa 
t. I Ut«« and mtumeacei on b«alingr leaving a bulky midnij 
Ctrvtt* iMOPoJmUe, (k»,(CjH/>j)g,5JLO ; btnsimi*, 
fm*mmai4 i <H>iiMmarat4 \ *n€eiwi4s^ AK*5H,0, 

while, amorphous or micro- 
V it l^iwders. very apanngly aoltjlOo in water. Certfus ao/tey/tir*, 
U ^ ‘ .511,0, w soluble in water, and crysUlIiseit from a bot iolu* 
■t. iuie gitmpa of small, light nectiles having a pale mmive 
, UrtaU is very soluble ; when iu a(|ueouH wilution la 

i .vj over sulphuric acid, it soliiJitie* lo a crystAllme mast, the 
- 't: < f wltichfOf responds with a aaltronUiningTHjO. Cerota 
^ p-vpiifxi by stirring precipitated ct»rottH hydroxide and oleic acid 
. -r i* 4 buff^ oloured substance having the consis^nceof lard, 

Jl. M. 1). 

f '-'partition of Arooiaiio Fluoro ooropouDde by Decom 
• Uinm^ and Btadiaao-compouDda with Concentratad 
?,uonc Add. VatKJfTiSEa and Hchwarz {D.R.-P. 186005). 

‘ ' for obtaining fluoro-derivativea of the aromatic hydro- 

hitherto only farnisbe<l email yielda of the products. 
* f und that the diaxo-Ouoride pruduce^l by a<ldii)g hydro 
v : 1 to A solution of the dtaxo- or bUdiazO'chiorido ia readily 
r^talyti^ly by ferric chloride, yielding the aromatic fluoro- 
*’ { ; 4' Ihfluo^iphanyl it produced on adding aucocssively 

*T rs'/vj hydrofluoric acid and 10"^ ferric chloride solution to a 
^ ' hndtajtodiphenyl chloride. The fluon>deri%'atives of 

^ ^7; and naphthalene may be obtained similarly. 

(h T. M. 

of DiphonyleDelodonlum Hydroxide: New 
deU»ro^clio Ckimpounda containing Iodine In the 
Irt r Hascaxelu {Atii H, Acctui. lAneti., I!»o7, 
— Ky treating di-iodoxy diphenyl or di 
moist silver oxide (rompare Hartmann and 
, l8.?4, i, 242), the author Los obtain<^l diphenylena- 
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c^Qfdof iJiB jiag U ; ^ 

\>y th# Mino atom bacsmiflf t^rrsleiit, 

a I h-'uriiyliph^yl, C^H^t'C^lO, |»r^an»d by du»»tUk;< s ^ 
«li{if^*‘nyf i*n»l f1fecorafio«irig thi» aJA3»*«omp^>un4 with pou.-- ^ 
nisiftirnim from wat«’ aw a pale yellow, mijt:rocry«Ultm<^ ^ 

20i 2ir. Its Uirachior^Uj M«|Vi , 

rhiofofonn in y»?lbw, aeiouUf crystals, m. p. 1^ — 135 ^ .!, 
o OI*(*^n,*C^U,‘OI, obtained by fi,> v - ... 

dilai*? jK^tiuHsium bydroxidu solution on a'di>iododli|dienyl % 

\n a yellow, atnorf»hotj» powder, m. p. 

f) f)i iofloiyd ipiutntjt, I i CjII ^ ’C* H / 10^ obtained < .ri V . , 
iodoewlipbeoyl with water, lorins slonder, white crystaU, l ^ ^ 
Ibpbefiylenrucslonium hydroxide, eryetalUatoff in ' 

IdatneoU, ra. p. U5—- (decomp.), wa« not analys*.! » , 
ilwrirativo, cryslaUisea in hard, white prn^nir t. « 

(deeomp ), and ha^ the nomml molecfiLar weight in fr * - 

urethane. 'Hie 0,0jI(('<H^)..l;t, eryatallisea fi > . 

colourlf'ss pri'im.i, u». p. !9l--- l02^ i h . 


Problem of the Structural Formula of ** Triph^ny’- 
Ai KXKi K. Tm^iitTm HinAniM [Her., 1007, 40, 3Vt^j . 
author «^ritudHe« Oomljcrg’s ({uinonoid theory of thy ‘ 
derived fmm triphenylcarbinol (ihi« vol., i, 504) from is * - 4 
of view th^es llacyer (ihi.H vol., i, 61U). When treaud ^ ^ 
the stronk'ly colouretl double salts of stannic chloric!** a\. [ 
find )>rouio tHjdmnylmcthyl t hloridea yield liydro^vn , L 
not even traces of hydrogen btomidc. !n the same ni u;-, r 
of alkali }>!omidc ie obtaineil toj^^etlier with the alkali . ^ - 
;» brt>tiM> and Bri p broiiio triphcnylmethyl cbloride?i «:»> i. 
rmlphuc dioxide at 50' tind aubsHX^iivntly with an a 
whereas if tho colourtxl lUiltM bad the quinonoid stnu t o* . 
... ,V\ 

X \jjf \ j . 

the iMOineriMition would lead to the formation of mixtui*-* <-i 
I hloridcH and btomidea and hence of alkali chlorides an I J : i- 
fv hmldlin’si sup{) 08 od iaomerie magncjiium tripbenylm- ih; ; 
(thu vol. i, 26) are criticUed. Moth the a- and /9 mcxiulcA'i 
witli ben/oyl chloride and ethyl benzoate, forming bcnxojsK w 
80,, yield. I’ontmry to 5k:hnudlin’8 stAtetneni. the a tm i ^ . 
treatment with cArl><>n dioxide in othoreal solution yi* 1 1- 
acetic arid in a yield ; the action of water on t * 
prodiffit leads to tho funimtion of triphenylmctbanr m j ^ ' 
The p<benr.oyltriphonylmethane obtain^ by Schmidlin i-' i • 
probably by condensation of tri phenyl methane with Iki * 


Pheuanthrene Series. XXI. Hydrophenanthrenea - - ’ 
II u t UT and lU uiEgx M Ktr, kr ( Ha\ , 1 SO 7, 40, 4 2 40 — 4 ^ ^ 

hyilrophenantbrenee liave been referred to prevjou i; ■ 
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, (BAmbtrMr liOdt^Ti AbdUr^ h^sH, 

* ^ (OiMb#, Ab^., 18 T$, dH). Hy 

. / ‘ a^tJbw tod af mitieUaiit Ibe i^utbors bdvt^ 

^ • numW of bydragoftdl^ ^oiii 

^ ib« limitiofT di- dod dod^dkbydropUoaAutiireooc Thd 

f ^ ^ s<»j« id Ibi* teriw »ro obUiodU by mcMua i»f Nodtum aud 

» ; -i, juvd Uio biglMT 0004 by laojuii of idto^pbortia ouil 

* ^ , : vi-ii Id onWr to |>ure prixiucU and not mi stums of 

^ , h. •;> den rati re* diffWuU to rojsolro into thoir cuu^tiluonts, it 

, .^> 4 t . to adhirro rloftoly to tiio couditioh» laid dowti bv tho 
ihr esjJ«rimoDU of Idobi^rouno and {Abstr., 

.i»«' mimtod, ibe maulte iudicatinj: tbai liu' porUydro* 
:,r.!.e itfwcribod by thtsao auiburs doea not oxist 
; 1 .t;ifr^;drH*<iUir#JW, prepami either by th-^ asMion of 

i. i i alwbol on phoimnlbrono or by a uiuturo 

: »ud pbenAOtbreoa vapour over rtduoiHl uu kid at JUiJ . 

;-i fram aloohol in ibiaing, auow whiw Uwlota, m, \k U4— 'J& , 
3U T30 mm., and cIoiNily rosombios pHonantiirono in ii^ 

' . tni rt*,h<»r proporti«L It is not act<?^l on by bn>mi»^o, but 
» ; , j. : forming brick-md noatlloi*, m. p. 

T «>n oxidation, it yielda phanaathraquinono in almost 
: A prqiortioa. 

; ^ ) ir-^pbaDanibmne (2 : 7 : 9 : 10. or 4:5:9; M totrabydm 
>? ‘::rtti*' ■, CjjUi^ (ootujauro OnusiHs /or. at, and Hambargar, 

Af M * eolourtm oil, b. p. 307^. 317 rnm., m. p. “ 4*^10 *- 5 , 

* . * #i|; 15^20. It giri»ii a ;«rrfi/r, bN\, forming 

I m. p. 103 — 106^ 

:r jiAenJiiUArtn^ [2 :7 : 9 : 10- or 4:5:9; 10 totrabydro 
/^Mbrtur], O.JIjj, Ua yt’llow toi, h. p. 302 - 3n3 737 mm , 
j ' 4 , l>f I 085, 1 5820, mom stiblo to tbo artion of aii 

: ;i.«i tbe admvalire, ami yirldfl no purntr. 

^ colon rit-Ks oil, b. p. 

* T.17 mm., m. p. - 1"' to - It;' 1*045, nj;’ 1 57u4, and yield 

■ ' rx'..*- 

> ;.r!s 'pljcnantbrvne {eom|sira (Jraal>a, loc. cif.). h n 

it ' - < b. p. 282 7S7 mill,, m. p. - U to 12 ', Itf 1-012, 
' ‘ , si dm'ji not form a picrtito. 

♦ af^/?fcwiMrtna, is a (Yslout lcsh oi), b. y 

;:iT mm„ m. p. -*lH^^to -20 , 0 993, u* 1*5335; it 

■ Cj^llj,,. irt obtained a.^ a colourlf^n os), 

* “ i37 mm., l>f’ 0*9»14, n/’ I'Sljy, remaitjing liquid at 

1 give* no pirrate. 

Si 're hsghly bydrogenatrd derivative tlian Him dodecahydio- 
-4 old Im^ piTpaned. T. H. V. 

,K^«naaHon of CJycUc Amin« containing the Side-chain 
i If ^fature of the Alcohol obtained from the 

»d) ^^5*^H.,. Nnot.At.fs d, I)E>lJ.^S{^n' (/.Vr , 19b7, 

* f3i*T ; JjiuHx, /Viyi.C/iew.Aoc., 1907,39, loT7— 1085;.— The 





AB8TBACTO or CU£MiCAt 


nmintf nod iu eorr<i^^^dfaf ftlpoJ^vWiri ^ 

priiriMiilf (ihid,, W^, 

ift ih« formAtioo c4 th« aHnW, ^^>CH*CN« %• pWt v 

pr»fiar«ti from tb« akobol, is s adxiturs of ths two oom^w. - 

|i;JJ->t'H CH, 0 -CO*NHPh *nd CH,<^^^H O . vi, , 

Wb«n oxHi««d with rhromk scid, tbs sUx^J jrie) 4 i( « . 

which form two usaicarbastmet, oqs<^ which ^ ^ 

c‘h,:n'NU'CO-nh^ 

m. p. 125 ^ — is soluble to ether, the other hu m. p : ^ 

i-t iouoluble in etber» sod i« identical with th^ ooe obrAi ., : 

alcohol prepared from sminocydobutane, CH^<C^,|| 0 '^’li NH j 

|iiobahly aJio with Kijner^s i»efnifarbaxooe of ketocy.^v!i 
aicohol is alio oxidised readily with oitric acid, formitiK 

whilst the pure cycfopropyl carbiool yields only tn ». , 

ai'id. It is thus evident that, contrary to IlalleU »uu u - * i > . 

11 ) 02 , i, 525 ), the amino, when 

alcohol, tJtomoris 4 » partially, forming a e^dbbuUne derive' ; 


Preparation of Derivatives of Ponnaldehyd^ulpr. 
Acid containing Nitrogen. Hadiscri Akims* s 
fI>R.r. lH668y. Ci^inpare AMr, 1906, i, 4S0).— A k i 
aniline, sodium foraialdehydoKulpboxylate, and wai^ r ; !;• v > 

70 - 80 ^ until th« base Inis dissolved. The solution wlu-r: • ::..r.: 

tinder diininislie<i pressure yields a deposit of arh-ulsvr ^ 
new roinfiound of aniline and the sulphoxyUte. Ti 
dtH'onijKjseK in the drj’ state, but is stable in the form rf . p* % > 

bouiologufs of aniline yield similar product#, and a > rr -,. , 

romjHMind of ammonia may be obtained as a white, k 4 *? 
which differs from the original formaldebydesulpltoY y! i'> ^ 

lUMiluble in methyl alcohol. The aliphatic amine# ^iv.^ r: ^ ’ * : s. 
compound#. These formaldehydesulphoxylate derivative > ;* *' 

reiitu'ing agents, and may be employed in the prii.t : / : 
fabrics. They reduce indigo carmta on warming, or ewu ir. ^ ' 
in the presence of mineral acids. When warmed t * 

eoilium hydroxide, these new compounds are refonven^d ; ^ ^ 

generators, <« 7 M 

Derivatives of m-Iodoniirobeni^ns, »i*IodoAnilic* ^ 
m*Iod<MicetanUide containing Multivalent lodir.«» . ^ 
\Vii,LOKIU>l>Tand K. Hjalhah Wikandee {Ber., t9i>7. dO. < ' ♦ ' 

The following salts of dt ia-ntirophenyliodiniuu} 1 *) ■?* i > ^ ' 
ib^'ribed. The cA/onJs, m. p, 214 °, white needle# , 

{Htwdcr, deci>m{>OAing at 183 — 184 ^; iodide^ ru. p. 1 3 '* .' 
yellowuih'White powder; ^jcriotiids, (C^H^*NO.j) J,I j. '■ 1 ' 

(dtH‘t>uip.), dark brown needles, obtained from the pnn'*'- * ^ 
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t . , ■ 

V « !i 



a IH^nr 

iu^k hrvwm iMi«lki; ii* ^ 191 % w«l» ; 

m 1^^ i ditkrmimUf jrttlow («vd«r, osq^oUiug 

^oridt, KOj'CJ!^‘in»CI,w,|^ 170— 17U . 
b*- iTitu«Ucg w Ditropbcnyl i^odicbloridtf wU oaurcury 
!cf ffiitt ; tb* mtr<eurkhliMriti4 has m. j>, 152 ; ihd fJtUmi- 
*1^ 177^} il^ fOt/liii# %% ISS 'iAQii Uk^ pfTiodiiUt 
bM p. 118^ (tk<comp.). 

iKjd^fXfx Batl iodimum com|mniU bavD uut yri b^n 

ioMiMmdt^ NHAe*C^U^'lClj» in oUu}Dtd in 
, ul» by pAJKsiug chloria® into & solution of m iiHloac^UniUdo 
,.> iK jfccid at but not in chloroform ; it tltHxnupcHMNi at 
1 1 uraimcht with a solution uf sodium tiarbonato is conYoritxl 
U^rWdHi/af*, which dcoomposea at 72^. 0. 8. 

of p'lodoAoet&nilidd containing Multivalent 
aiid p'Ammodiphenyliodlniam Com pounds. Oomead 
It lUid Waltee Naoku {Ikr., 10o7, 40, 4070—4077. 
rmviiing al»trAct).— p-.4oe/y<im»«o;»A<rr»^/ iotfodichlpriih, 
tlj ltlL, m. p. 110* (decomp.). projuircd in llm iMual muuiu*r, 
rv frUhltf yallow needles. Cold sodium airbimate solution 
si into j> iWosoaes/aai/uf#, whioh det'omjio.'^eH at U4 ', and 
p.U'ssium dichromato a yellow ba^ic cJiromattt 

(OHd-(vU,-NlfAc)^Cr(V 

:v jup at 85 — U0% p*/c^ory(ice(<ini/k/i% NH Ac*(%|{^*lU.„ 

fr >■» tie iodoso-oont pound and a small exocas of m^ium 
*,u; s^liuion, the reaction being occolumUHl by the addiiioii 
i: 1 '^ id glacial acetic acid, explodes at IGd 
p i fiuiadiiJmt^iiodinium hydruxiJe^ NIlAc'C^ll^-irirOn, is 
n a jueuus solution from ioduxy benzene and pdodos<i 
!• in tli« usual manner, or by decouifjosing the icklinium 
li tf. mtiivi silver oxide. The cA/orw/r?, m. p, CJO’, is prepru* d 
t <dr>aidc\ or from mercury diphenyl and ;> acetylamini) 
M -iii hloride. The i»‘uniid« has m. p. tin ioduU, m p. 

r ;<r»tWit/e, m. p. (decomp,); nkraUi m. |>. iHO'i ; 

4iv<«ajp. 60'; pltiimichioride, m. p. IGG'; viercurichhfri’lr^ 

*i:Mu>inop}*m^l%odiniufn kydro3tide,{S H Ac*C,JI JJ‘01 1 ,b rin 
'»:ng •alu. The cA/oTkfe is too soluble to Ixj isolated in lie 
u»j »uie. The &roinids, m. p. 165*; the iotUde, in. p. 176 .V . 

I’ (docomp.) ; ;>AitintcA/ortde, rn, p. 102'* (decomp ) , 
.mi'TsU. ui. p, 162*. ihAcH^lamiuo^dmu^t^ij^ytoiyiiodimuj/t 
'* ‘ rny-n 'he ‘^alu: cA/ur«fe, m. p. 204 5' ; 6romu/«, m, p. Ki 
'* f- loT ; dtcAromufs, m. p. 140* (decorap.) ; j4at(uufi^<frul< 
-i'ComjKifte at 152% and then has m, p. IT'S'; nitrcun-ldvridt, 

r-i^ td p-Ar«>tylamino<iiphenyliodiniQm chloride (.ike-* ]»laf “ 

■ IS heated witli alcoholic hydr<';jeti chloridt! 





abstkactk or cuxicicAt rAPru-s 


fr>r hour Hhv i 

ih«) hvdfroddmiU of rf fanV f t, 

N%*cA-niia.Ha 

Tti« corrt^f >015 ding K fl 

from a strongly ftcidiS^ tolation of ih« iodimum cblun 
of oUtiriic chlurid#, cryj»Uilii« in inatll h^Im^ m. p. 1 . ^ 

Ti.o jiatinMwvU, 2KH,-C,H/lFb,IU1*. U a 

obuined by jtdding platidio chloride to , 
i./jbuioii of the i^xiinium chloride, and dcooropoie* ab* ■, ■ 
IfovivU \vs\ik lu. p, 182*5^; the iodide, in, p- 164®; the dicAr. - 
at and buii m. p. 1 43" (decomp.). 

A*<H«>m|ioufida are obtained in an impure etate fi --u 
«d«tit/rj of p-aminodipbenyliodinium bromide and i 
a mil. 








%i If 


Derivative® of p lododipheoyliodiaittm Cblor J. j 
lodoacetoo toluldide containing Molt! valent U4\z^ 
l>aration of Chloroaoylamioea oontainiog 1 ck!u> « 
Wii.uiKaoi>T and Kakl Htte-sra {Ber., 1907, 40, 4 7T i r 
Meyer and lUrtowum'H iododiphenyitcxiimum iodide var. - 

by tri^ating the diazotised solution of the bydrocldon !-■ > f ; 
iliphenyliotlinium rhlorido (preceding abstract) with a ■ .. , ; 
p)Uji>«ium iodide (2 mola.); it baa m. p. 145^; the 6»vu!; > ; - 

106". 

lt)ftQaceto o tfduidiiU, N If no. p. I69'5', i< <4>u ■ ^ 

fvc*'tO'0-toItiidtde and ifKline moniKrhloride in gUcinI a^vh *- 4 . ■ ^ 

|n>dtion t>f ibe halogen is not yet determined, but it pr ; 

to the ttcelylaminO'group. The following compound' ;.;'r prc.;.i< 
l»v the usual methods : o ttceii/laminotolyl iododichiorul'*, 
NHAc^H.'lUlj, 

foriuM stable yellow crystalH and det^mptwea at 100 ; ? .-• « -fS.* 
piuind is very unstable, and the iodoxy-com pound W no* l- * i> i** 

(> acet*d(tfnmotol^liodimum hydtoride formsi a 
170 * ; hrontid^, m, p. 1 73’5" ; iodide, m. p,152® ; dichrom^tfr - :m* ; 
at 65^^ ; fdiitiniehl&ride, beginning to tiecompoee at !(«» , i n. ; 
(dwomp). 

'I he htfiiroc/tloruU of tdiefiyl iyaminotoiyi iodinium cA/v t 

is obUituid by hydrolysing tb© preceding lodimum *>r * 

tilcoholic bydrogen chloride; it liegins to deeoinpoite nt j.- . 

lu. p. 25.V" (dix'onip ). The NH^’C-n^*IFhbr f-»* ** 

175 " ; the io^ivh, m. p. 169'“ ; dicJiromaie, docomp. 155 /«a* " 

m. p. 157 (lU^coiup., beginning at 120 ), 

/oi{o.ty-OitC4>itffchU)rottnimoiolu*ii«, NClAc'CgHjMrMO . i' 
from o-acetylauuiiotolyliiKlodirhloride and swlium liyps bau. - ^ 

arid solution ; the coia|Hwitum is controUed by an e>tn;i»v 
halogens and of the uxlino liU'rated 
idilnrtxi t» inO'^iixiojyben i^ne, N CT Ac *( 
luiUiUer, explodes at 17 mS . lodoiutc* 

XCIAc-tVUjMe-l, ^ ^ , , 

m. j>. 92 (decomp , b».‘ginnuig at is obtained by ad >- s 


from potassium 
'«ll/10j, prepiitd sn * »■- ‘■ 
t ^{chloroatniHolui «< f < > 
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IP « not too oonoonimloii cc^otion af 

^ ^ Si aH aH/I* pwf»i«d in mimikr mmiiun*, bajt m. n. iJ7 

Tr&VJfforxoMtiQn of Aromntio Kitroftmlnoo and Allied 
^ and ile RoIaUoq to Subetitution in BenneUit 

FeKUWtt’ K KiPFisu, Kesxsi^v J. 1*. Uktok, 
i Kntfeiiixji, Arnire Ijip«ohth» *ui*i Ji»us T. UuwiTr 

f ,f i 70, 1 50-' 161) — A su mrnary <if t ho roactioiis 

r t- MU!{r«unimib«aiLZ«ne and of changon whioh Wa<l lo tl^ thii 
t4 biiiogeii by liydroxyl in halog^nated lH^n7.oti« 

(1. T. M. 

Vfrj^ration of ;> Nitrodiphenylamina end ita Derivativoe. 

^ s rji-Kt&H (1).K.'P. ]!^C63V— AUbougli /^-chlarohitroljenjuuo 
:* *k> not inioract alon^, a iiiixlnro t>f tl>o two oomjicmntN 
V <-4 ;^l to by Jmting: with jxiUH-vium mrl>onat<' in 

a muaII |iru|>»rlioii of ruprouj* imlid?. Nitrobonx^no 
; i (VS A (lilu**nt, iwnl tho aniline may 1 k» replaced by 
- 5f amiueii. i Xitw^^nyl y gr«m nystal*, 

vxn ilmsubUvined from ;» t4;biii|iiu‘ ; t : I ibijitr<k|ip)»onyl 
^ « pr>due<«l fr^m nitroAniline,;) i hluronitndienztMk , jotiii^jiium 
smI euprous itKlido when tlu« mixture w.aa fur 

/ - in U>iiiiij 2 nitr«(ben/eiiv\ WImui the ;» nitruuniliiio in 

i 1 V .vLthranilic acid, t nitropheii) Uitthraniiic acid, m. p. 311 ’, 

Uuu i c;. T. M. 

H-<kcr.ann** FU^arraogement ilirai nt Kt maha nnd Taiuka 
' i4i; tVfjj ( Wb iSci. JSng. K*/0f<), 19(»7, 1, -5t — 264. f'om* 
4 1^ us;ii>n, Alislr, 1604, i, 34U). — Varyinj( <piiaitiije<i of 
>e?;yit4 u'Vime, dismilved in chloroform, w’ero h(»aU*<l with a con* 
’ u; * ‘y^d (K^dyl chloride for wiine hours ni H>0 — llO'^ and 
» v» '; ‘ t tiu.t the utnount of benzntiihde fornu*d by the IWkmann 
’ i' , yt. iit was pro{>ortioaal to the oxime rom entration only ; it i«< 

' that tho action of the acotyl chloride in tin- 

•» . ,u1yuc. Further, when a fixed nntount of aci*(yldiplicnyl- 
' :s hr^icd for mme time with varying" proputiotu* of hydiu 

ni thlorriform solution, tho aiuouTit <d iKUtmulide furiin-l 
» pro|iort}onai to tho com^entration of arid. C’lilnro- 

k NPliX-U^hCl, which may be an intornjr‘<liaU pKxbict 

■■■^ l^ «i;^nn r^rangoment, reaclH immodiatoly with a mixlnro 
» **'«• anhydride and glacial acetic acid with formation of lion?- 
> "•rd sf'ctyl rhloride. 

U«!s of thr-se resuHp and of those of previous ohserverA, it 
thst the lieckmann rwirrangpmHit in the pre^* n' ** »>f 
.• 'twjr: b dcjHmds on the formation of an intermediate cutnjKumd 
b' arid the oxime, which undergoes rr'.trrangerrjent 

*> '.AUlvtic u.lluence of the hydrochloric acid piodtucsl, the 



im 


kmruActn or jpamiCAL rinuLH 


kuitf B|Ki i|i of (h- 

wUkh Ibo ioboiimtil «ii^3ijpgi4 w|il i M i< j y dbionU^r > 

.VAlkylkoioximM. jMumm ScBum u4 H hu- % . 
(Aanoim, 1907 , 85 T, W— 4 $. Oolllpm Bedkuon a?. ; S .j;" 

thi4 Yol, i, 83i>). — Atdeb^rdet reae^ with P^hiUUi i r i^.T 
fcuiine# faraiog iij|Jitire t^nipoumU whidi ondorgo a 
cf^iJeojuiiion to A'-»lkyUJ4ozim«o. It ww to be fczj^. v,. ^ 

prcxIucU obtawod from tbo action of ^ nabatilttUd b)iir ^ 
acetooo ami ethyl acetoaceUlo are formed in the &am>^ 
romperiftoo of thete nolMitancmi with the •V'-elkyUld^auu * u ^ 
(M>nclusioa that the firat itage of the reaction i» the f r; . . ^ 
additive compound; the further action, however, va; - ^ 
kftto&e and the /J'iubatituted hydroxy lamina. The := , 
ducti of acetone and ^milietitotoil hydroxy lam ine^ *it:7.r 
Xalkylaldoximee in that they decompoM on fasimn'^r< 
mdut^n, have mol. weighU double thoae corroi(i<>rk h? t., 

formula CRU"^^^^,and are decomposed by phcuyl -f r., : 

add chloridw or anbydrideif. The action of hydrujj-^n < 
«V^*afkylacetoximee in ethereal solution leads to the I' rfiut. ;:. i.4 

uoktable, white tubvtanc^, probably a decom posit ion 
action of hydrogen chloride on a mixiute td acetorv iij : r 

hydroxy lamijue leads to tho formation of the bydrochl<jr; I - ; ‘ « 

traniformation product of the Utter. When boiM with h \ .|ri a - » 

»V arylacetoximee nre hydrolysed, forming their rouq * ; 
bydroxylamine being then mlucetl to the correaiiondu.^' t 

lutmiiyl oxide condense# with phcnylhydroxylamine, fotna; * j ; 
m. p. 107^ and with benzylhydruxyUmine, forming an ii' u 
{>ound, m. p, lUl — lOt^, tho reaction v * ; 

arylbydroxyUnutic* cannot be preceded by condensaiir.n t • 

When liealed with hydioxylamine hydrochloride and i-\ > >r 
taiboOAlein alcoholic solution, the condensation pf' d ; f 
and pbenylhydroxyUmiue yields a produc/, >N ’ ? - 

Mimilarty, the condensation prwluct of acetone aij<l y ' ‘ 

amino yields a juiUMticv, in. p. llti\ having appio.\iui^^^* ’ ’ ^ * ■ 
coti^toriliun. It U cousidere^l that the coodensatu^n p* - • * 
acetone with arylliydroxylatninc^ may be ftnrmcal by • 

mol.4. nf tlu* primary additive compound and be nprr** ‘ 

formula ‘K^ l|.■cMo^>^ 

It is now found that the action of pheiiylhydroxvl.uii ; • » 

acefimeetate leads to Iho formation of two i*v.iu< e: * y^'-*** 
ciysUilisiiig in white prisms, m. p. 1-0 *-» ^ 

resftcelivtly, which when treated with glacial acetic urt 
formed into a third iromcri'dc cryaU Hiring in uotdle*^. m P ‘ % ^ 
mixture of this with the i)H>mcridi\ m. p. 136"^, haa lu. p * ‘ ^ 

ti’catinl with brumine in alcoholic solution, the three Lm a.‘ n 
mixturo of iiiono- and di ^romo derivatives, ui. p* 1*56 . Ue<’ 
tion of the condonsatioii products of pbcnylbydrvxyl vu ^ 



OHOkSlC CUEMtSTBV. 1( ‘JO 

^ ^ tUf wmmmh kt^ m ^Ucnmmd, It h 

«iVrt«iMt m foRMd by way of an 

l^»fodarl, 

^ Ja#<Off)<?%COCH,-9(OHKNI^OU)CH|OOjEt. 
uri uniM'fO fotyitr 0(Ukdeii«iUoii in Tarious diftkctiona, 

Y%s ^t^JylhydroxTUmino oo ethyl a^toaceUte leada to 

irf • ;»rj£. 4 -^ ooly tbe one jMrotiuct, m. p, ITJ^, whieb baa probably 

Kt* With hroiuiue in aii^abolic 

}i );rU< a i<MW-denvetire/t\,Hj/>jNHr» m. p. UU» '. 

*u.j beuiylhydroxybunine fomj a while, rryaUHine oddtliV^ 
m. p, 107‘5^ which gratludly dcvotnpoeea to a 
»t* , ! iiil. and is aolnble in hot, but mBolublo in cold, aoicenU ; 
tnay serve to characterise benxylhydroxylamine. With 
: rjibiuir, pbeoylbydrazine, phenTlcarbimide, and hydroxyl 

a s#, ibc iddttire compound givea the reactions of its coi«|K)nenu. 

; :<ft fsTUroxylamine forms two white, crystalline Oi/dittie com* 

: t liuu-etyl : C^11^0-C^!I,0N, m, p. 'ifr, and 
2C,ll^U^C*H;ON, 

, the constitution of the former i« represented by the 
i uH*Nl*U*CMe{OH)'COMe, but that of the latter, although 
rvruains undecided. 

^ 4'^rMW of a solvent, diawtyl and p-tolylhydroxylataino 
V- ^ crviUlline addtiies cotn^iitul, m. p. 

i’ m iMdution and cooled by it's? an i^mrruU, m. p. 132‘\ 
i .r.t^tlKvjrovylawine and diacetyl com bine with sliglit develop' 
t h#it, forming a viscid product. Wlu-n betiled with dilute 
■M.: the additive compounds of diacctyl and nrylhydfoxyl* 

ire l«^timj«MNpd ‘juantitatively into tiu«ir cuiii|Kinents. 

rih\\ dtkcume reacU with ^ suUtilultd hydroxylamines 
i<*rrlopmentof beat, forming \imUhh ^iroducts. AttemptM 
fis iiijtiVf. o:im|>ouuds of beutyl methyl di ketone and benxil 
itel hydroxyUminea were unsuct'easful. 0. Y. 

Compounds of o Naphthylcarbimido with Amino-Acidi. 

Stwiati anti K KostUiBXttO (/lioMcw. ZtiUch., 1907, ft, 
shaking the alkaline solutions of amino acids with 
‘ trii war him ids, tlie following com |K)iinds were obtained. With 
m. p. 202® ; with d tfoleuciue, m. p, 

’ . »iiL / a.^iartir acid, m. p. 115®; with f-asparn/Jiut-, 

■. m. p. 199^ ; with d phenylalanine, in. p. 

* tryptophan. m. p. ]69-160^ with d/ serino. 

’ i ^ ^ ^ 1^2 ; with 5 aminovaleric acid, m. p, 

. ^ to- r- ■ The yield 

** * ** ’ ; a naphthylcarbimide derivatives can be pre* 

-M M the very sUble silver or copper salts, and these ran U* 
^^hyignmon. (; n 

^^^^T**** of Pine Priru KtASON, Joiix KOui.eu, and 

I^>07, 2, No. nh, 1-31). 

<^ . .. analysis of pine tars of various origins arc given 

' Mr m, Abir., 1900, i, 577) T. If. P. 



um 


Amrtucn 09 riraa. 


bmi Md wwt* laoB^ a = 4 , 

phenoL tiwM# ipw |llB6uaBB»i^ HtTnti 

40, 4332- 4335).— Tliwi tbe | 

a silm 2 14 :5.Uibf0M|ptaMH^ «l wlikb t 

(oUowing. The ftwiblf fwictpllitM red liSm «Ui u 
feijmli quAniity of ooweiitretid »mjD<msiiis hydroxide, 
ililutfea, mud ufBtaXy seatreiiMKi with dilute tul^mic ^ 
f uniter tliluttou, the lolatioo i* troeted with e coDceiur^ . 1 
nilirer citrmte, whereby the jmre white leh , 

ct|>iuted. The red end the white TAfietiee yirfd the se:;, ^ 
ut»il behave alike towarde ethyl or methyl iodide iit ih. 4 
ftolvttit, forming an amorphoue subetanee, m* p. abovt- 
whkh doee n^ contain iodine. 

The aothori propoee the ordinary beaxe&oid formnU f i 
Halii^and an oiil^qatnonoid formula for the red, O.C^U K; 


■■ iK 

iV 

4j^ ^ 
JP, 




AmlnopheoolBulpbonio aitd Aminocreeotaulphoaic 
IL S-Nltro- «id 3 Ammo e^oreeobmlphonic Acidis 
ScilutTZ (ifef., laUT, 40, 4319—4323. Compare AImIi r. > . 

— d'A'i/ro-o-crdW 5-JiWfd<WM<r arid, prepared by healiu,; J l u v 
with twice the quantity of concentrated eulphunc iri i 
with 3HjO. The bodium^ pQia$$ium^ barium, itruuiium r ! 
xalta are dcacribed ; ihoee of the type NOj*C,lK(t )ii . 
colounMl than thoee cootaimng two equivahuU of thi u 4 ^1* 

redaction with hydrochloric acid and sUnnouJ^ chlond«\ t ht* ; 4, 
3 (tmino iytrtbol ‘6 bid phonic acid, which cryeUlUiMJ* in ru. 1;. » . 

itig JU^O, and givee a deep red coloration with ferric i h: Iv 

Amlnophenolaolphonic and Aminocreeoleulphoruc A in 

III. 4-Nitro* and 4-Amino tn-oresol-^eulphonic A' utt. ^ • 

S4'm;LTZ i Bcr., 1007,40, 4322 — 4323). — 4-Nitro M-v r»v«- i a;. ? f' ■ *5 
trated ndplmric acid at 70^ yield, after four to mx h .m 4 * - 
in er<wo/-6*#Wp/i(mic acid, which cryfetallieea in iicofli* ^ 

«a1t, N( V(Ul.f0Na)*S05Na,3H,O, forma orangt^ vrU .« :r exx 
mluclion, the acid yielda the corr^p<mdiDg rtiaok>u< il ‘ 

Aminophenolaulphonic and Aminocreaolauli hon,c A * 

IV, Sulpbonation of 3Nitro-p-ore«oL Gistav > - ^ 

lOi'T, 40, 4324 - 4325).— 3-Nilrt>^-creflol U uot at! ’ --2 ^ 

Of-nlnited hul|‘h«ric acid at the ordinary temj'tt'raiur*'. *3 > • 

t>o«ed at hightu‘ tcm;K>ratured. Fuming aulphuric ac; { a' ' ' j 

it into an atU, m. p. 12S“, whkh form^ 

b. p, 205\ with an odour of melons, i f - 2’ 
p4cNy^>dra2anc has lu. p. 96^ and the colourlejii^ s«iM» 

nr. 

2- Amino - 1 - methylpbenylene-4 : 5*dithiol ‘2 
ditbioltoluene] and Sulphineaso-dyea. Faitr *■- ‘ 

FaoHuni, and Maux Jalon (Ber., 1907,40, 4420— 

Frohlich, this voh, i, 632). — In accordance with the 
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W id iwo 

m pM j pwi ^ l9 QM MotlfeilA»lo tua 

^ «» iola09iiii^ii^lbili«l fdii»4 to eoolir oo tW 

\'S‘^.r u^aiii^a(ii4Mnl|few k oMiTortdit bjr L^iekAfi*^ 

k *ir , litK^ 603) into |iol««n’iuii i iMiaA4^3-ft«tro^i««i»<^5 

^ ^ » ^Uj^OjNS^iB^llUjO, obUiUi»il ju vi&ry Hljbt btxiwti, 

• Hydrolysis by poUMaum 
t r^wulu in tbo lorowitioo id tbe dipot/Mnum of ^-ndtto 
CyHj. 05 NHjKy*iUj 0 , crysUlliifing iu 
. 4 t: d^rk red prumi ; aioluiioo of tiiosidt & light y«l|ow 
With 1^ ocotmUt. Doth tho solid nslt sud iU ftqofcms 
j,;v aidiMd by Umoitdiorio oxygeu to tUo «dt of 

h«g dUulpMvkt S^UjH,Me(N0^rSt>,K]^5Hj(0> obtii&od 
;• u lyw oe^dki, which ia roducod by sUititious eM(»'hl« aod 
K*r i.1: ^ d to iheeorrw»po&dmgai?uMS, Dy[CgUjMt*(NU j) ‘5^,11]., 

culourlas* crj^tala. The poUissium mlt of the aitro' 
u ! v;«ld» with phoephora* peatacMoride tlu) tiJpiboUeritfe, 
H M-/ crysUlliftiug ia light browu prismib i». p. 
-» u^ci redaclioti it ^avtadod into i : 

of whichi CiILNBjiHUl, i» obtaiafnl «» a whtte« 
>.u ;r^ pmdcr; the Imd »U is orftDgo-rod; the dttiAyl a^Aer, 
?i i‘ ft thick oil, b. p. 225—227 /23 wm. ; iis tidphatft 
;f S*' cryHAllUea in long, colourlejM, ailky neefilea. 

r: & 1 3 duhiultolueae ia oxidised by the air with the fonaatioii 
i «. +f4i jrif, KVlKNHj)*, obtained as an amorplions, yellow powder 
- . itj ilie common tolyents, 

: ^ <Kjil*mifjAiAplamin$ 4 • 5 diru/pAtVfe, olHoitnHl 

ilk .11 uf /f-uapbthylamin© to a dnwutijM'd Mdutiou of 2 *amin 0 ‘ 
i i.i .o.i,«fne as a dark rod, amorpiunis jK)wdt*r, U inaoluble in 
* ji *..>! vents, but dieaoiyes in an mpieous alkali salphide 
.u:^, ! fuofig A dark red Kolutiou which dytrs unmordante<! 

< ih« pr«ci|itate obtained on acidifying this toluUon 

? * Inhle in alcohol, from which iiiohitiou after A lime, 
^ ^ ihu«m of hydrogen peroxide, the disulphide m^pamtes ; 

f disulphide is reduct^ to the diUiiol 

- • \\\ yi, 0. 


of Aldehydoe with Phenols, Condensation 
Qamul with Bensalddiyde and Formaldehyde. 1 *awki, 
' ./ h'uM, /%a CAeea ^W, 1207, 39, 1024—1 102).— A 

< icaii.'iiry id iho work done fto far on live subject is giyen, and 
‘ ;* f.iit that one criterion for judging the motle of reaction 
i 4ii.i phenol* in the cases which do not comply with tho 

ru;€ i^cvcr Ijeen applied, namely, tho dotortui nation of llu^ 
^ '»v;^d»U of the substances formed. 


y : yutii wnh liensaldohyde, forming 3 : 6 : 5' : 6 •fstroAydrv^xy 
^ w***^r^ (^HPb[CJfj(OU),]j, readily soluble in, but diMKtn 
r ' J^^***'> dissolves in concentrated sulphuric acid, fnrniing a 
■«. >irn fr.l lujiiid^ reduces Fobling’s solution, and w}u»n nf, 

• .• ..ifii. ) ire-^iitire does not melt, but Iojm** water arid f|i*rorn‘ 





AH'tTRiCTS or CBKHICM. 


I«MR 0 *wi»in« MfttiU, mA m itoomie »*id or hy.l, , 
al«j ilrcoBiwM it, Wl»o kept oref jko^fcoefc oiid«, i!.- 

CD I^<e‘H’{oUp^' “ “iwe^J t-. 

% trU:4 tv ihe origiDil cowpcminL 

The (ria^Hyl dertralife, poe«iblj ' -' 

lyi*d readil/, fommg a brown, powdery (‘ H 

jtcpotnrKwe# on beating. The Irtiewroj^ deriratire, ^ ^ t i . .. 

ttinorj^houii, pink jiowder, which turns dark red on h* rx,i£^ ^ 
m* f, 24(r^ (d«rom|K). ^ ^ 

With formaldehyde^ fjuinol forxna 3:6:3*:6^<efi^Av , 
rneOM, CHj|CyH,{OH)j)y a light amorphoaa, brown p • 
daoi^poees 00 distillation at ordinary or rodu^d pri*#'»ir> ^ 

kmall quantity of a colourless iwAstonw, nj. p* 100— 1 lv» 

The diphenyl compound is very similar in properta-^ i > *.?v^ 

compound, but docs not dissolve in sulphuric acid 
anhydride, it forms a tiiVaw/y/ derivative, a ht,^h: 

amoffplmus Buljslauee similar in properties to the (• 
triphmyl derivative. / I 

MiUn Constituent of Japaneee Lac. Uiko M u.iki W-J 

H. Cito (/Apt., 1007, 40, 4390—4393. Comiiare Vwnih 
18S3, 43. 472; Tschirch and 8 tevan, Abstr., 1906. n 51 V» 
japnnwfi* Ainisher.j 1906, No. 1000). — Uroshic acid tW ««>.* 
tioti C 79-65 and H 9-75 after careful puriBcation hy wv 

]>etroleum; the ^‘nitrogen” previously found in the acid »».* 
carV>on monoxide (Miyama, foe. cit.). Dry distilUtion r f v ^ 

gives methane, hexants hexylene, heptane, heptylene, ♦ .n,, 

^ catechol, with mall quanlilios of ^ it 

carbon dioxide. Oxidation with nitric and gives .t 
which oxalic, succinic, and sul»eric acids were isoUird. 5 ; 

of urushic acid gives a mbstance which lias nn |. ? jvr 
reactions, is not hydrolysed by alcoholic potaasium liydir-x u ; 
oxidised by nitric acid. Methoxyl determinations iij ’• 
tlmt ab«\it one-sixth of the oxygon Ls not methylaUd. 

Trujihic acid U readily at'ctylated and benxoyUtoil, sn.l -'■ * 
show that urushic acid is a j>olyhydroxyphenol -p-» 

hydrt>car\>on grouping. 


Preparation and Properties of Trimethylenecarbind 
Propylcarbinol] and some of its Derivativee. 

DxiUAKorF ami K. FoUTUNATorK {Ber., 1907, 40. 45‘.‘.-4-' 
Atos. Ph$. rUm. Soc., 1007, 39, 10^55-1094. i'vmy^ 

i, 1023).— Pure cyc/opropylcarbinol was prepare^! by 
cvefopropionate according to Bouveault and BUnc s . 

1904 ! i, 642). aiid h.is b. p. 123-2-123-4-/73^ uun . - ^ 

!>;*' 0*8995, 1*4313; the uretfuifU forms 

lu. p. 100— 104^ With chromic acid, the alcohol yif ‘ 

hponding u/(fe/»yffr, ' . ’ll b- 0* 9b , T U u * • 



OitOASIC CUElilSTftY. 


1-4^^ wllk4i jriaUb A lOTiioti^fclWMi*. m, p. Uti . 

^ i*.,f 

^ wilk bjilfttibromb »dd otiwii 4b« ring to Um&k. 

; 4 * i »bobol b twwwd intn a mature nf tlibrowiiW, 

^ i MlU*HrOtt.*CHjBf, tog«iH«r with CH*M»*CIIlhr’Clf^Ur 
^ * . M iknCH^VCiFjBr. A &uuJl (inamity of n 

4 ' ^^*">CH*C'H*Br» It iklto fuTDiis!, lujii h*js S. o, I03\ 
\ ' rfl/^ • ‘ 

i ; KM 3740, Df 1-3600. Z. K. 

s of Sahatituted Phenyl Baniyl Bthere by Alk«y«. 

io pe^4» Otto Mtuten] 1007. SIH, 

I ' H ri>mp«e Auweiw eatl Hbtz, thU vol., i, rUl>) -^CtrlAin 
^ iUtituUd pheojl bentyl ethors (Auwer?*, Traun, aaJ Wtililu. 
yy-*\ 1 , 16i^) *re nyilroly#^!, not only by strong arid*, but al>H> 
*i 4 fi with tifoholu* alicAlis or oven wlieu Iwjled with 

ii^iv inde. At Kumpf (AWtr., 1884. UH)5) and Kruwh* 
y^-^i 1337) found that di and tri uitro dorivatiT«« of (du^nyi 
Uuityl ethm are !iydro!y§e<4 by aJoobolk' poMM^min 
^ ;; I C aWftaa the mono-nitro derivativea and parent etberx 
r- it profmblo that the ease with whieh the 

U ,-^^i Hher* in quewition are hydroiyjuml dopenda on the 

K : of tise negative substituting grtiups, Tlio authors bavn 

^ : ii i that, when boiled with alwOiolic jKjtajiNimu hydroaida for 

! i*v*, mono and di hromo-, dirhlum , and hrtunonitrii derit^ativee 

r bet iyi ether, aa aUo tribromo derivativcH having the 

ir - *tf ?as dUtributed between the two beiiione riiichd, remain 
whemt* under the aamo conditions *2 : 4 : 6 iribmmo-, 
nJHft and 2:4: 6-trichlorO'phenyl, and 2:4; t> Indodo m lolyl 
i^v aa ali*o 2 : 4-dirhlorophenyl 4 nitrolMjnxyl ether, are 

f . hrdrolyiie*! to the phenol end benzyl al«M>h(d in one day 

^ *i\uc4^ ^cumyl and dibromo ^ rumyl lienzyl etbera remain 

* . th*» stability uf phetiyl benzyl ether is not diminished hy 

► ■ srr.ln tuui of methyl grou|Mt. 

iW i Wing RulMtitut^ phenyl benzyl t'thei*a .are prepared i>y 
r.r Vs*? 4^>fTi?#|r>ndjng phenol with the Iwiizyl chlorido or brotuidn 
k «d; sm rthuzide in alcoholic solution, 

benzyl etker^ 0.^11 jjO Hr, slightly yellow oil, dectJinp. 
s p /iro»io/iA<»y/ Unzyl eihtr, ("uUj/lUr, rose coloun?*! 

s in p h 4—65 o* jfiivinojib4fnyl o ftrointj(>en zyl eUter^ f *i jfd j ) 1 Ir , 

* •ai s;!. »hu‘h slowly crystallises, in. p, hliglitly ttb<,.vo the ordinary 

^ firomffpfanyl p hromo^j«nztjl eiher^ small, white ne<'ules, 

iii , p /irem^^pAsnyf o brotnobemyi elber, oil, dtfcoinp. partially 
« o /h&mcpbinj/l p bromolfen i j/f J' » ui al 1 , a h i te need h- k, 

^ r »i— j4 , *J : i /Jibrtmwjtbenyl benzyl et/ter, small needles, in p, 

• 4 />t4f»mep4<nyf o brontoUnzy/ tiktr, C^jll 4>llrj, long, w ln<<< 

* " ia, p, 7Cf , Z \ K'l)^omofhtnyl [^ hroniol>enzyl etfter, long, 

^ ~ f m. p. 2 : 4 Uicblorophenyl IsMuyl rtio r, 

M crysUili^e* in cube's, m. p. Cl - 62^ yt /IromiHi 

yellow ne^llos, ni. p 8) 85^ 

,n' ^nzyl ethei\ needles, m. p. Hit . 



AFwTHACf* Of CBWICiL fkrttiH 


}$m^ «lAir« pl^ 

203-^304^ 2 ; Cjj: 

wbit<> m. 1 ^ W— 4J3*. IVyy jipijif fev,- i « 

ttilutir fte«dk«, m, !». 131*^. iHiiir v^* 

( .Jf^OjKClp ytllaw ip f. 14^1wv Bmtyi ^ 

( , U,* 0 , pmHu, m. Pw 45®, Btntyi tiAt- r 

whit* RetidUmf m: p. 1 ] 0 — Ul*. 71if#« t^han ir* 
rftMj iiotuble in organic tolrenu. ' « 

£kMP*foiiiiiiig Property of Carbon, Jaxis F. v . » 

Ohm /*, m7,a8, 627>-6l2),*KorriA and Fwoklin i ^ 

i. 541) in di«cn»ing tHe popertiei of tHpbonjbsirK 
t^Hit by a eb^ng« in the nature of the nutieleft, the Imv i 
the ioBJpimiid could be inereMd to euch a degree tli% , 

\mM would be produced. The preeent inmti|att(>ii « 
with the object of studying tbie point. 

When tHphenylcarbiool ie treated with cM by *u i 
(D IrlO), bydrobromic acid (D 1*49), or hydnodic tr . [> 
i$ ngmMffUd quantitatively into the correepondtng tr ! L t -itlU 
balS^ 

Tny bdylearbinol ha^ a greater baaicity tiian ‘ 
compound, and ie converted into the chloride by hydr rtr ^ 
i> M2. It react* with nitric acid (l> 1*42) with [ 5 .,.^: ^ ^ 

nUraU, CiC^llibfelg’NOjtSUNUg, whilet trinhenyu 
afTecied by Ibis treatment. THpKenylcarbinol is 

trated eulphuric acid, and is reprecipiUted on the ath: r, / » 
quantity of water. The tritolyl-compound, howevir. d i ? ?*] 
mixture of ef|ual volume* of tfulphuric acid and s . 4 
nJp/uttet C(C<.U^Mo),*n80^JI„HO^, which forms dci|- ri:,. 1 

silky need lee. 

The CQUipounds obtained from tripbenylcarbino! f 
haU*. a i^alntionof the chloride in acetone has ele^tr - ; I 

and, wIm^u a direct curn>nt is pasaed through tii»! ^ 
subatance, probably nnalogoua to triphenylmethyl, d vd*- » ! 
cathode. On adding silver nitrate to a solution of { J 

acetone, silver chloride is precipitated. The cblorido j« : 
strong sulphuric acid with formation of the auIphaU n. 1 -?v ^ 

bvdrognn chloride. It reacts with alcohol, thus: i < i 

KtOH ;:^ C(U,U^Me),*OKt+IlCl. j 

llenryl alcohol can be converted into the chlori l’ , lrxiiv4*. j 
iodide by concontmtod solutions of the halogen acid*. * 

The ladjaviour of alcohols of the paraBIn fcric^ ur. ia ‘ ^ 
C09idkions has been studied, Icrl,- Butyl alcohol, wli*'u irvj’^> v. 
(Hincenirato I hydrochloric acid, gives a qu.antitatiri' y*>»i - 
chlotide at the ordioary temperature. ITsimlly. ^ t#f r. » 
ni'cessary to employ heat to bring aliout the reaction i* 
and acids, and for this reason tlw inixturfM of adds .iuA 
f*tant lioiling |>oint have been used. In this war. vi- d ef h 
were obtained of <crf. butyl bromide and itshdi* iv* ^ 

1^5’ of *rfc. ‘butyl iodide. 

Wlh'ii see, butyl aloolail wa> di.«til!ed with r<'*! ' i 





oBQixic clinHimfir. 


im 


1 pdbe«i, bit^ 9ft wing Um «9al 

-ief fxom^ m 50% m Th* |dni*r7 

rOftfftPM tW vlftft wiUi 

» riWttWWiW for tlw pepu^<m of olkyJ bromi^t 
t it* 0» dftwljr dulitliaf a nurioiA ef tbo Akobot Hfitl* a 
1 d ibf wi4 of eootAnt b p., tbe bAJitIo {iaasim o?«r and 
tU cAflf fift^iioiki. Tb* b th&kim iritb ocmkao* 

jrvvblorb Acid to rcmofo unchMifed ftlooboi, Ai»d ia 
dbliiW. KfCidbot yi«t}d< of iB»tbyl> flliTl* 
, ood brt, but^l, uimmyl. tod idiyl 

r ^»k* J t^id« how be*o obtaioed in Utb way, G, 
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A Visyi Alcohol of tho Type CArH;cU*()II, M Tmimw 
(( Vilp<. rmui , i907, 145, idocdiol 

i. fe(Hpi|foio dibrotmd% by tbe aucceMiire Action of Alcoholic 

iTPiit# And pofeAMitum hydroxide i« 
mV!. *(’^U^»CMe!Ofl*OH, »nd oot Ant^ylcyc/opropintd A» npe- 
. -,, , (thb vol., i, 515). This nlcohol, lx p, l54—> |&5^/ 

j in nnotml c^’nlkaHne medium, &nd in conimrtod into 

;f- tUiV ifAtropnldchy^ by diaiilUtion under ordinary pramre, 
' ^ ^. {^r'n of ditule ocldt, or when proaerrod in a vacuum over 
*fii The «Ml4y/ tMcr, OMe*CJ!/CMrX1l*OMe, b. p. 
V i . !> I'fHilS, U identical with the ether ol^ined 

^ vr^K.H t»f yellow mercuric oxide on the methyiiodohydnn of 
•r Tiffmeau, ihU vo!., i, 922); the ocety/ derivative hiw b, p. 

C' 13 mm , or 2S8^ under oniinory projisure, !> 1‘123, 

: n:. «ri 5m M. a. w. 


T%.* Solubility of Oftitof Oil in Llpoido. Wu.iiklx Kiliuink 
i‘hy*wi, rath., 1907, 10, 299— 311).— The «oIub«Uy of 
ml rh Vateryl hiearate, in olive oil, oleic acid, cosior oil, 
. W f^f iX V crotonoleic acide has been deUrtuined by 

of tl) melting point, (2) Rperifir gravity, and (3) 
.'^smilarlf , the solubilitiw* of the oils and acidi In tho 
5 Ur? determined. J. J. S. 

A Phytoaterol from Bchlnophora npinosa. J. TAanouRixcii «nd 
o isi >1 j ^# 1 ^, 1907, ii, 969—970 ; from Hull. Set. Pfutrm., 

H. m'T— 392).— The fatty BnbaUQce.s obtained from the ru<»tH 
' «;aHo«a yield on hydixilyaui a pkyiotUrol crystallising in 

* orthorhombic plates, m. p. 148\ The followjng 

tisr#. wt're pnr^pored: Aeiuoote, m. p, 145°; ac«taU, pearly-whito 
m p. 124—125^; prttpiowUe^ cry^UlliBing from &la)hot in 
m p 109— UO^, hut when predpiuted bv alcohol from a 
^ ^Jviilofide solution, a, p. 105°. ' W. H. (h 

Phenolic Ajclda by Oxidation of Ammonium 
Benxoic Acid. Hbkiit 1). Daki?? an'l hlA&v I)ows Hertkh 
a 1 ^ 5 .* ^ ^19— 434),— Hjdmgen pentxido, acting on tho 

acid or its cb loro-, bromo , nitro , and amino- 



iRMTEAdrs or chemical rAfEits^ 


I0:m 

introdoet hydroxjrl grotifw mio Um tu 
ytM of j^oUe Rttd ts aod , ^ 

o*i4»tion wi^ diflkoUf, Biotok iwad yi«l<b ^ i ^ 

im wic arid* in nbont •<|mJ vacmi l on InrtiMr oxidiiiot , . J 
) t*rM pft>toc»tecLttic (S : 4-4iljyd«wjbwiwHc) nail, wbtU^ ^ 

j t< l*U 2 i S^lihydroxybenxoic Tbui tba anconft hjdrox v 
lip tt |Kmition oftko to that alimdj in tho ring, A pari f 
mriJ i* oxidiied toaurbOD dtoxtdef and jwobablj oUier pr!>! 
formed. The reaetion oeture in approximately neutral 
t« eome extent at the ordinary temfieraiure. The jiov, • 
{ih«noiic euUtance* in animal and vegetable titauea i* ^ 

iiliboogh there ia ample proof of their ori^n by the ox: in, ^ ^ ^ 
formed aromatic aub»tanee«, tJiere i» little eridenee at 
originate directly from the oondeneation or rearrangem^ r i ol 
nubutancee. H' 

m-Toltlio Acid. Victor Jcruckr (Ser., 1^07. 40, 

It haa been iboirn by Kindeklee (Abitr , 1006, i, 4. ud 
(Ab^r,, 1904, i, 610) tliat phthalylglycine catem corsiairui ^ * &,, 

Of etboxy'imliclo in [wwition 4, undergo the same tnic-c r^* ^ ^ 
phthalylglycine eater, being converted by sodium ^ 

4 |uiiioline derivatives (trompare Gabriel and Colttun, .)i 

i, 944). In order to see if phthalylglycine esters . 

position 3 undergo a similar change, 3*iiiiMy/pAMaiy/^/ / rnt# ./ s 
lias licen prepared and iU Ijebaviour towards Hodunsi o;Vi» j » 
investigated ; it is found to undergo no such trsnsformi^ hm. 

Sovvrat of the following new compounds were :3 S', 

Huece*bful attempts to prepare 3-methylphtba!ic a<‘id (<vmiii»n“ i 
Absir., 1H93, 1221); the acid was finally obtaineil fnim lu. 
ill toluate (compare Findeklee, Abstr., 1906, i, 21) by n l it:; \ „ » 
amine, replacement of the ami no- group by the cvai - 
subsef|uent hydrolysis of the cya no derivative. 

‘J Nitro mdoluic acid, when "treated with phosphorus ji^nu 
ami subsequently with ammonia, is converted iii'> 'h« 
N(.VCVI,Me‘CO*NIL (3:1 :31. m. p. 192^; this roup U -.i 
heated with phosphoric oxide yields 
N 02 'G,jH 3 Me‘CN, crystallising in needles, m. p. 84 . Th? s. « 
ftli-ohoUc ammonium sulphide on the latter compounJ hsd* ’ ^ 
formation of 2 a.vtiNO mdo/ufimide, NUi'OiHjMe'CU'NH,. a j • 

Methyl 2 nitro m toiitaie, N0/Cj;Hj3le'C0,Me, m. p. *4 . ) * 

reduction with tin and hydrochloric acid, the crysUilir,«' 
of metktfl 2-iimi»9 m-fo/uoie, Cj,Hj,OjN,IICl,2H,0 ; the 
visdd oil with an odour like orange-peel. It is converted 
tisation and treatment with cuprous cyanide into fJirUjH 
in Udua(«, CN-C,H,MemMe, cryatallUing in long, 
needifsi, m. p, 68—70^. This compound is hydrolysed by 
acid to 3-methylphthalic acid; the imide, m. p, 187 , 
lu. p. 114^ — US'* {Young gives m. p. 109 — 110^’. wexp 
3 .l/«My/pAMmyy/ycms, , 

inlcmction of glycine and 3-methylphthalic anhydri l^. 
white, folted nee«lles, m. p. 195'; the niiihyl e^tcr, m f 
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,, Ur. atiikrifM iko tiiMtImyuioo mhm wil|t aodtum 

, ^ 17t*, tli^ »«4l»3rl mUt ©f whWh i* 

vitlt po0ui»iun ©vai»t», fumiag t : A’diAjf^rc^r^' 

. [SHK^H=r 6c(OU):s- ' * 

t n H U coof’wird \>y (kbo»(>honis p^tttachlaHde mto 

cryj^lAlliaiig m tin#, 
r U-J B. p. HO®. Uiu?r conij»^>ut»d i* mitt©6d by 

irU to ^mMAjflMSfdroqMnasi^tn^, [4l (^n:rC»CU *KH' 

F ifcied, pri*ai*U© cryiUJ*, v \k Tb«* Mrt>iii44t 

fcfij lU# well^lefinrd , 

(abfcUn*^' W. II. 0. 


of Polyp^tid««. XXII. Dorivativ^ of / Phony 1- 
^s« F.*tL FiiCMwand WAtTES ScmtEi.tJEK (drtmi/e», 1 SOT, 367, 
. |V]v|!#|ttid«i deriv©ti from opli^Jly artir© phanyUUmno 
i t 4 ix^ti |*rt"|mrt4 proriously b#cs»w© of tho dilHcnlty of obtain- 
it i vt amino-acidit. r PbonyUlanin# ha* now Wn rwoWod 
. « fc< 4 {vr f omponentii by means of tho formyl ileriemtive (compare 
. K ^ti<h Warburg, Aijstr, 1906, i, 7‘2). Whilst glyoyl / phenyl 
. u ubuice»l by tb# action of cblor<meety] chloride on / phenyl 
. / pinny Ulanylg I y cine U prepartKl liy the action of ammonia 

* tjA'^mohydn<i»namoylglycine, which i» formed from </ph*nyb 
. u 4 » hf way of d a bromohydrocinnaiuic acid (Kiecher and Carl, 
, r-J , t, V j ftiid i/.< bromohydrocinnamoyl chloride. Thens two 
Ki udm weld the aanw anhydride. 

.. f ;Arwy/o/««u»e, pre|«retl by heating r phtnyl 

-iu?.# »4h formic acid on the w*aM*r bath, crystal I ia<'« from water in 
pUted«, softening at 1655' (con ), m. |», 1 68 8 — 169'8'^ 
n i , when heated with brucine and methyl alcohol, it disaolves and 
wnuuoti cn cotding de]iotdta tiie Arocm/f »ttlt of the (^compound, 
t>ri hydmiyaiii, yietda /ormi/lii jfAeoyfa/f/nins^ (a]^ -75*45'^ 
• .. The /<ruciiw salt of the / comjKiuml, obUined from the 
•avw 4= ^hol filtrate, yields /erniy/ 1 ;>4c?ty/o/ani«#, [«|f^ +75'*-* ' 
’ -w The optically active furmylpbeuyUhihincs cryBUllis# from 
m pUt<^, sidten at 163® (corr.), m. p. 107^ (corr ), and are 
*>‘ 5 mote soluble than the rcomixiund. Tho optically aciive 
are prcjwired by boiling llie formyl deiivativca with 
w acid and lr«itracnt of the rcsulling hytirobromidiH 

" i d Phcnylalanine preparml in this manner has ni. p. 

^ Mdccomp ), [a]Jf + 35‘14® (±0 5”) (Fiwdier and Mounoyrat, 
h 617), and has a sweet taate, / Phenylalanine, m. p. 
<^-rr )(d^mp.y - 35*09® ( ± O'S^) {[a Jlf -38-l®to -4U'2 ; 
'' tiid Wintcrstein, ZtUt^ch, yAyiio/. CAem., 19()2, 35, 299), has 
and when heated with formic acid yields tho form)! 
i 72 'e, 

s Ibmohydr^innamic acid, prepared by tho action of nitric 
iu d-^^inenyUlanine bydrobromide in hydrobromic acid in 



A!^>>TAACn or CaSUCAJU rAFEUK. 


<rf bfioa»ia« at «> 10^ IV mfm tUie ’. ^ 

of Mxitttra uilrila Ott ir^ . ^ | 

br(»o>ic tcid fow M 1^ ipd^ iMpfalT 4^9% aaij c* *.4;. ^ 

for* iiWofc of iti op^ Jwffivkk Ib tb« 

/ leturito* bj^'^wwaldi OB Uoi Uaiil wfth nitrite : 4^/4^ 

brnmio ftod ioloiioti j^ldi ^«'lraMMoll•Eow add con\^l.ttu ' 
of ti^ dnuridi 

i rken^Mmins $tk^ ttier hydr&ekhride, praparod bv lU ir*^ . 
hjdfofeu eWorida o» / pbonrli^iiie id alomUc •oluti ,f 
in lo^ ^otot<rlo« noodlea, ( o ]^ - 7'6^ { ± 0*3^ Oo ? r, ,«asWi 
hydmnnak add aod bromiiw* the \-€tUr formn a dark t- i .u. 

with nitric oaido in cooled hjdrobromie aciil : 
imparadM d a fcfOwMydrodwnai»o/«| b. p, UO^/0'35 nsjr j ^ ^ C 
//apf l-B4?omoAidrod>inowote, popafid by eaterificatior^ < f 4 Tpwi^ 
of the fadd contaioiof 18% of the d acid, baa (a]t> - L i 
the pore l-add has [«li, about -24% and Walden Ls trv 
doea net Cake place in tli formation of ethyl a bromoU i- v 
by Ibf ad^ of bromine and nitrio odde on i-pHen;,: ,11^ 

miet, 

d^-Brom^^ phtnifiprppi<m^l cWorid#, prepared in an s ?- a 
«/»«-bii»ttohydrociDnai»ic add, [a]J +(r, ii obtained a- v c4i^:,r^ 
oil, b. p. &fJi^/0-25 mm., baa a eulfocating odoor, and n.i r t.v» 4 . 

25% of tbe r-compound, d-« i?romo-iJ*)iiU»y/pr^ 

CH,Ph'CHBr-00*KH'CU*'C0Jf, 
obtained by the action of the chloride and soflinm 1 v ir x:!' «; 
glycine and extraction of the product with ether, cryaUih n 
of light petroUom to the ethereal solution in long n.^ i:<*, - , 
1i5~U6« (corr.). [a]? (±0*^). Tim ^ t. 

{jpodiict in^duble in other in tbe r-eompound. On t i 

jiquoona ammonia, the d-compound yields bpA^My/ jLnvyr 
(:il,Ph*CH{NH2)‘CO‘KH'CH,*CX)jIf, wijich crjwulliM. u. 
rommence* to sinter at about 319'^ (corr,), m, p. 224 (• =f ; ■ 

1 *t]o + 04*20° ( ± 0*4°), or after precipitation by addition rt :i 
tbe aqueous solution and drying at 80^ over phoq^l^ 1;^ oi;b » i 
vacuum, (ol? +53-03° (±0 4 °), and base bitter tantr^ . ti** 
solution has a slight acid reaction, and when boiling 
oxide, becoming blue. 

CAforwiwty/ - 1 -/xAcny/f*4inine, Clf jCl *00* N H * f ' 1 1 i ^ 1 1 Ih ’ t ■ '. 
softens at alwut I2.V (corr.), m, p. 126°(<»rr,), [ap 4 .‘I -‘J ? 
or after re<*rysta Illation from water, [a]? +51*80 ( > ^ 

6Vycy b;>AeHyo4iniw, NIJ2*CHyCO*NH*CU(Cll3rh rr> Ml - 
talliMHi in colourbws needles, m. p. 367 ° (cut.) (decomjv i. ^ ^ ‘ 

( ±0*5°b o*" ef4ef retTystallisAtion from water, [a^' 1 4. ’■ t -- 
has a Miter taste, forms a slightly acid 1^ neons solution, ^lil * 
blue solution when boiled with water and copper ox id" tL^ 
fait forms an amorphous, blue mass. The anhydf^a, 

formed from / phenylaUnylglycine or glycyl’/-phenyU’'5i*^*^ 
version into the methyl ester and treatment of thi^ f 
aniinouiu, crystallises in ncedlee, w. p. about 265’5 
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loao 

Im w»u^r, 

; : / izO'^ ■ ■ ^* 

t>er«tlOD of Oii^iOD Monosido ti^ ^ 0iiapl«6t 
x TriSM^iTlaoille {«• l>im«tliyl|Nr<^oiilo] ftod 

^ i^da. 

" ^ UarmtL’Kt ^ Maukox ril«r.» w7, 40. 

; I "f U^epue Abalr., 1901, i, 701 ; 1904, i, 44, 315 ;: 100^, 

*4. i. ife)*— It hai beta shown almd,¥ thjit trtphtttjrl* 

: vti duMK^atioo in sulphuric aciJ, trtpbon^lMbliiol, 

s f, monoxicfe it cjiuniiUtirclv. Oa tfOiMag 

I ,M U<wtic iMsid* ctrlKso monos ido k «|pM8 lih^hsa 

^^JiU^'Vjf,batin thttn t*m» noctrbiool is farm<d. (htrormi^inod- 
/ i%*r^ , hdn$ obUit»d. Tho inve*tig»tioii has hoto «x(«nf|rtl 
.iiiurihyl- nnd tfimtthvl-tc^tic tcuU In mum tlso. 
f: tioxid* it erolrod qatfltiUtitrly, but neither oltSco nor 
r^fe.: i* obuunod. Th# eUminttion of carbon monoxide prooeo.li^ 
4 and it most oomplote, in tbo cite of lertiary acids, tn<l 

y^^juv with monobtsio pimtry arid?, th« M^ndtrj acid;* 

. aj, jntffBKdi^^ pOtitioB. 

. !' ./r.. ; « inethylpropioaif’ arid (m. p. 80— 8P ; Wwllach, y*ic4, ^fsi». 

126, gifet 77—76^). on dissolution in sulphuric arid 
i for thirty mmotoi at 60— itr after l«iug kept for thirty 

-Mv on neutraliwtioB of the aqueous toltiiion with barittm 
, the hinwm salt of polymerised (f) 9,*mHAjfUt^rt*kMuiph*)Hic 
! rrystaUisiu)? in micrtairojjic prisms : tbo 

i .vvi tt^n^O,SK,ifjO)x> forms slender, silky neotlleii. It la 
, It] /wly hydrulyMed by acids, and is thcndon» not on ester of 
L;rK uru\. anj U supposod to bo a |Hd^morid« of 
HOjU-C^H/CMcIClIj. 

.1 |vjn: Ii)lj4tipiaiiic a4ud, when hoakMl witli hulplmruj arid ui 
n*< h r three to four hours, yiolds kot uttfUuit^lkvJpk&nk aric/, 
H. m 35% yield aapotos«ium salt, rr^atallising 

I hr «ffHMO«r«»» salt, 1 1 forms pmt^ dacNomp. 

. W salt, C.H^0,S,rh,2H,0, largts rectangular plates, 
if i'^df, iJieparod from the load salt, forms liexagonal plat4*s, 
s ^ , ai»d U not hjrd roly sod. Further, it bt'haTOs tike on 

5.\irfcu i i^uUUnra towards hromino water aud iHiUuwiom p*r 
V rs.n.'.u. It may liaro either of the f^ur |K>SKih!o formol^i : 

‘ ^ 11, SO, Ilk BO,H*Cli:CMe*CH,-S<V*. CMc.:C(so H). 

. ‘ M -5 ii,si),n),. * w. ih 

ieofiral Reaction for Differentiating between Multiple 
in Uneatnmted Compoonda of the Aromatic 
‘ d Aliphatic Series. Bttobb Momsabi {/hr., 1907, 40, 

» i 4] H 1 ). —Orone is quantitatively al>corh6d by com^ionnds ron 
“*• linkings in the proportion of 1 mol, of ozone for ea< h 
^ f *;ur, Dzonides being formed ; compounds, oa the otlier hand, 
kiiiit.? triplt* Hnkings do not absorb oronr. With luiiT^-tniui 
in the ring there is no ‘‘ true " dotilde hokin;;, no 
^ ? A^wxrbaf ; with those henzenoid derivatives which cotitain u 
' ^ ' Ir* 1 5 n k i n g. ozone i? absorbe?!. 
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Thtt ^*bari<mr oi nmm towu^M jdm*^ P^fi} ; - 

aiiJ o mtr</|tb<myljiro^k »d4 

W ith sifomAtte eompModii, ihb Mtkr drAwi iht cm^ ^ ^ 
ft givtn BuMftiKr do®» Doi Uke ap Mona* the ee&tric fv ; r. ' 
\*r ftjM^igned to the eompoood in f|nwUm> ; if oion« U ^ 

Uur wmpouod oontftiof ** Une " dooble Itnhinn. Tba ^ 

j^mndi ftijftorh moeh oione: reiorcinol, qaiw^ pbiortj^ Untiii . 

berjKH|i»inoDe, cioiiainic ftcid^ phenAntlireoe, ftbti.rv.^ ^ 
aiobtvxen^f ftminoftAobeoieBe, bcoztoine, onphthaWoe, « 
ftmioe* /?*napbthyUmine, and qoinoUce. The foUowbg ' ^ 

bot nbjiwb wfooe : benzeoOt toluene, the xyl^ee, niirg*- 
toie, hydrpctnnamic ftci«i, pbenylprojdoUc acid, 
acid, diph^yl, beniopbenona, diphenylmelhane, fluor^yLf*. 
<|uiooiiii,eiob©nzene, naphthaquinone, anthraquinone. fytA-u^^ 
<|ujiudtee. Phi^Dol and catechol abeorb small quant it ii r 
From the behaviour of benzene with ozone, the auth r 
that the eeniric formula should be aMigtked to it. sin. ^ 

ifWB 9 aearoely interact ; this is opposed to theexperitiif,* ; f 

A MS 


Efliere of Hydroaromatic Amioo carboxylic Acids a j 
Skita , 1007. 40. 4167— 4182).— The object 'of thi-. , 

wan to aiM'ertain if the subttances are similar to the ah; 
enters, to study cw- and /rona isomerism, and also tosi»‘ jf 
of hjcal ansasthej^ift, liOHsossed by ethyl aromatic />ftmin i .uVa ,i-#f 
was charaetrristic of similar hydroaromatic compounds. 

The compounds examined were all 4-aminocftfb<iwb^^ h ^ 
Mophorone^'ar boxy late (ethyl 2:0: 6-trimotbylcyr/o A'-h“x^&e <i ,-<• 
i varlfox^lftte) was prepared by the patente<l method U K 
i’lunjsiro also Almtr., 1905, i, 340)- When left in a 4k> .xw 

Kolmion of bydroxylamine hydrochloride for eij»ht lUy*. *nl lU 
VHUt then di.stilled, rMyf CJiminoi»ophorofMcarbc^}/lai« * 

ubtained in needles, m, p, 125\ The so^iium salt of shr on&f • 
hydrolysed by water; the artW, OjjHjgOjK.JH/h rr>>?’kh.^ 
dilute alcohol in elemler needles, m. p. 78 h The oi.ru.^ 
differently towards various reilueing agents. With 
in alcohol, a 46 .^ yield of tsthyl cU*4*ami«o>2 : 6 : 6 
\ carbox^lal^, 0|.jH^.^OjN, is obtained as an oil, b. p. I Jt— 1^’' " 
(Tlure is also a Hmal! fraction, b. p, US — 120^9 mm . 1 ■ - ^ 

rrudo oil reinninji behind.) The fiaiinicJdoriiU, ' 

det^mp. 248^ ; the hyilrogta citraU, form* K);r^ 

t rystaia ; tbo normal citraie, is very hygro?c^q^u ^ - 

the ei^r is U>ilod with sodium ethoxide for four hour? an I ^1^ 
removed, a lactam^ CioWj^OK, is obtained, .tx^u\U<^4 
CMe^ acetone in needles, m. p. 138—139^, b. p. 159— H » ' -- 
\ Not only have the elements of alcohol been 
' '‘j hydrogen atoms as well. This lactam foriii»'i>n ^ 

Nu I compound to be the cii- com pound and to liAve , 

\ grouping. Ethyl wophoronecarboxylate and 

^ mate, when heated in a S6ale<l tube at 200^ for i.v*‘ » 
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^ ^ . t4 the mi Uiit m brdMji^ with 50\. 

^ t.:A j the euhWttffiM^. 

^ ^ V. r. tmt«i iHih its Umm the t heereti* 

< .t '. 4 i«dms melgae m Uei^Ml ukdeeetk eeid, pvte eit oil, 
^ V ? ft*>nk)n»i diitilUlhMi u iepermted ieio iwo aein fmetioB*; 
! “ s nT-'lSO' ^ mm.^w^idtfieioo coolioi; , (*i^ I*, p. 130— 153^, e»tl 
^ 4 Both hise the co^posittou, af ei4>t^ 

the two forma Are proUl4y JeriveU 
Imkmgii btN^miog redowl. 

of ethyJ dihydrotei^boronecArboivUte (h. p. 14 ^— 130 ^ 
^ r^ueiioo with wxJium emilgAm or with Ammonium f«r»»te 
. m »odi6*»tion. 

riiti ./*&* 4 eetiee 2 ; 6 : ^lrim4tA^<‘r^\ok«jr^tte \ c^rhi^yUUf 

li«& reduciioo of ethyl uxtminotfopltorontx^hoxylAie witli 
airohol, ti an oil, b. p, 127— 12H71 1 mm., and ie uwcbAUpt-.l 
boars' boiliog with aoiUum etboxide solution. The Aydro 
; vW#, f'- r ^ofiraXe, C and 

fj ^ t N rl^ih, denwnp. hsTe preparod. 

\ - Air fraction, b. p. 150 — 160^/11 mm., obtained during the 
. . fv«i irli >n cou^sU of a him&lecular «/Ayf timino/rtmaMyeydo 
and the iM.>lid ethyl dibydroiauphoroiie 
^ i ' :**<• h*ft alao Wn iwdated, 

1 li’i' fxd action of tiie ethyl oximinoiJBephortmoi'arlMixyhvla with 
*uJ methyl alcohol, a hKiimuU-rarl^tyylftU, 0^11, *OpK, ia 
ryauliiting from acetone in alender, white net^llea, m. p, 
M, b. I 257 H mm. JlydroxyUmine is not lilH^raiod from 
ibe ACtH'ii of hydrochloric acid. 

* >.vf 4 Ayfrocy 2 ; 6 : 0*/ri«wtAy/cycloA<Mra«e 1 cririiioTv/t»t<*, 

i.uni by the action of nitroua acid on the wrresjwnding Amino 
4r ;eui»d. u »o oil, b. p. 144 — 148712 mtii. Another auhsUnce 
« s#d « ethyl c^^fegeraniolenecarboxylfttc, t } b. p, 87 —88 

* a , d‘ic to remoral of the elemenU of water (I*. ll. t*. U^080). 

ijs# AydcwrA/ortde of ethyl ditiielhylcyc/ohexenonemrboxylaU, 
has m p. 113^; tbeuximo itself is oily, lu reduction by 
amalsAiri and acetic acid in the preacmeo of Nodium elboxidn 
< ^ cs'rraajiondingamtnot'wtter, (',jlljjOjN, an oil, h, p. 1 18— 121 , 

: sft whirK ban l>e«D characterised l»y j>rej>aring the /V<tlmicA/onV//', 
decomp. 2307 ^ttd the cttnrli!, 

o H a ?t# ff^rm, because with sodium ethoxide it gives im nil, b, p. 
10 mm , which is apparently a lactam or mist are of 

\ l-tiy^h^ical examination of the tartratea and citrvite.s show them 
« MiAi^igfJu.s to the aromatic amin<wmid8 in j>oeac«sing the pro|ieriy 
♦rki \V. 11. 

j'^paratioD of Olyceryl SAltcylat^, (‘ari. Soaneii (I) U. J*. 

* -iM-Milyoeryl monosalicylate, C7IJj(0n),'0’CO‘C7H^‘OH, in 
’15 abumc»d hj heating m^by] or ethyl salicylate with glycerol con 
“* ’i’i strar^of ^iam hyd roxide or some salt sodium ; the tcmjwra 

f'u ! )4!ly r^iM-d to 220 and mairitainod until iiudhyl or ethyl 
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to <&til off. 

m wbHe iiee4ffl». - ^ ^ 


Bofittm ^^BjrdfoijboiiBOAU. Wmum C^cbssk^ x* r. 
Amd, rpy, Bd§., 190T. 711—713. Cem^ ibu . : , 

TbU t»h dlfloUm etmij lo w«Uf, ond tbs tpedfic 
uumher id iolatiotto oi different etrttgihs wn Ul 
tirigui*!. Unlike nUeiom p*bjdrozjrboi»oot% it d<M^ 
triMumineiceuce. The aUaum eolt ^seotreo eoeitj in 
but Urittffl Halt U toinhle with difficulty in th ^ >. u^ 
the ielo^n bec^mee taridd on eUnding, d^omtuii^ x 
the onhydroue and monohydrated aalte. A «otui} n ; 
/^bydfoxy benzoate in alcohol, on the contrary, n:u,j„u tW 
dednitdfy. ^ ^ 

il4rimB;^hydroxybenxoate doea not dtitolre in, ^n i - 
eiably aeted on by, «tber ethyl loroukte or acetate. 1 4 I 


wBroiaoacetopheDo&e>o>carbozjlio Acid. 

1907, 40, 4227 — 4239. Compare tbU vol, i, 

rnttk^Untphthalidf, CO<^;“iX’:CU-NH, or 

c'o<2i^£>ch-ch:nh, 

prepared by the action of ammonia on methyl 
uerbosylate in preeence of alcohol, crystallises froui aU i.. ^ lu ■>* tr*. 
(pmJfatie loafleU, m. p. 176— 1 7b^ and is traniforimd :i.‘o -.bf i.:;n 
m, p. 154—153-', of hydroxymethyUnophtlulide (/oc. ari uy \h» 
of hydrojiylamine. When treaUd with concent mt. I 
acid at aminomothylenephlhAlido is eonverUd n;i> tUrv? 
tnethylenepluhalide and an isomeric amino-compound, c n cO', 
separates from alcohol in oblong plates, sintering at '.’*) > , tu p t ‘ 
and ii aUo obtained by the action of aqueous ammouu n «. 
acetophenone-o carboxylic acid. 

M'4minoacWo/Aen<m4^o^ctir&oxpfamufe, NUj’CO't'^II, H. > - ^ 
obtained by the action of aqueous ammonia on metiiyl « ' 
phenone-o tarboxylate, separatesi from acetone in ^ * 

ruscuibliug wbutstone, m. p. 144—145^ (decomp.), 
forms a crystalline h^rodUnriJ^f Aydro^f^om&ds, and p'‘~* >'•* ^ 
214—215"), but yields no precipitate with auric or |U- r - 
In the same reaction is formed a compound^ (CjK^ON ,, 
liiM from aniline in buudlea of orange-red, Hat oudl’ f, ^ 
(deodop.). 

To the compuud, Cj^lIj^OgN, m. p. 223^ formed ! « ' u^ ^ ■ 
potassium cyanide on ia‘bromoacetopb6iione*o*carboxy l:x -w; ! 
the author aacriU»< tlie i^nstitution : 

which is supported by the following tranaformation.-* 

With dilute sod'um hydroxide solution, it yields \:y < * 
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. ^ ^ 3 « ifeMiijrl iiif littilHill. ^pyi^l|lijMmlk«Qy 

nw fey<li«<W^ WS4 or 

^ <oaT«i«d mt4) 

^ ‘ ^ t^ ir&mttou*i irltieli 

► it-i pfttaif or ^X'*ubij pltuii, », p, 245* tod 

^ «4«ti«i wl^ diwolved in UI»Ji. 

fc ’^3 id diinto poteiiant bydroxidt solution oq ihtit irUftcicHa#, 
t JMidilWm ot ej^ <d hydrochloric .cid, yuddi i {1)^ 
it ' ^ whkh cryit^iUeji jq ob!u|uc'€^d«id prlim^t, 

5S 1 ^ P- 1^9—200^, tUU Uetojiie ocid ii formod by tho 

v! . t# 4 tho iwo «wi Uctoaic rinf^ M>d, whou h«ftt«4 with 
4 ? i i ueid< * lactwiOi i^portiing in ^ourlcc»» cubical erytialiS 
J V ifi \ji , whkh « iawwm with the triUciotJo, m, j>, 24h^aud 
i iso/«dc*M; tha « lactonic acid jicid« a sparingly aolublc 

Nilt* m, p. 188^, and a ftliH loM aolublc 

*»i5 (-) lepAmtitig ai & (^aiih 

;?« which froths at fonuiBg a pale yellow, turbid ioms 
. ...^ tw ui' ^ clear at 190^ ; it is readily soluble in wabwr or aksdiol, 
mhrii liicstcd with gUc^ icstic acid, loses water, giriog the 
Ki I' ; the tiiv$r tali, t*iviM^,O^Ag, of tho j^ Uctohic 

: ; **,t ;?f stared. 


» >?t. tnUcione, m. p. 245^*, is treated with au excess of ooW 
^ /ij ii If Mule soluiioA ami the AoluUori suWojueutly acidiliod with 
iS.; ?ic acid, it yhdds the a^lactouic acid abd mi isoiBorio 
m. p. varying from 188— 189® to 
- , *^^ i.rtJing to the rapidity of htjaling; this y-ucid foTms a 

f. #Wprr Cj^^ll^U^^Ag, and i#i con verted by comwntmtod 
idd ij*U) the original tri lactose, m, p. 'WA When the Utter 
I ill s closed flask with about three e<puvalenis of diluUt 

bt iToiide, it yields the bmium salt, (^'j,lfj.0,,),lta,, of the 


'’,Hr.n.in/Oll)-C'lI(OH)-C(OH)(CO,JI)-Cil(uH)-C„U,-(;0,H, 

I, U>wcver. not b« obtained in the free state, the Wium 
^ ^ Uctonic add when treated with dilute sulphurio acid, 

feruled with dilute barium hydroxide solution, the trilactone, 
1 . ,.iC» . t«s itin verted into formic and pbthalidecarboxylio acids 
' ^ Si. r i5- ', which, U^tbar with the comiKiund, 

CX>jH-C,ir^*CU(()II)Clf,-OH, 

^ ^ *i|c u-1 pndttcta of the tribasic acid referred to above. 
hr:iUd with phosphorus pentachloride, the triloctone 
- the compmmd, wliich cry^stallises from acetic 

* •rt.r f|uadraUc or oblong plates, sintering nt U(y\ un p. 
the constitution of tbU compound is to be iuv©i.tigated, 

T. fi. P. 


nv*ij7^ of Imidoft of Dlbaaio Adda. Ptt l Menukcssoiiv 

’ . d400— 4408), — The transformatjon <if 

bhe ^ hydroxy •oom|M>iuiii is shown to 

► ^ ‘ »fh the same intermediate stages as in the of the 

'* . ‘ • i•LH!nd (<'ompare Gabriel, Ab«tr., 1905, i, 649;. 
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U 

P^BromopropylfhUudamie add, C 9 H^l^*NH'CX)*CjH|*Co 
red by the action of alcobcdie potaaniTim hydroxide on /i 
opylphtbimide, crystallUee in rhom}|ic jpUi^ m, p. lio 

ino-la„, obWned in the fern of iu 

arvU, deliquescent, white needles, m. p, 

the action of dilute hydrochloric acid on the corrmponding 
line (compare Gabriel, Abstr., 1905, i, 950), cryatallises in 
ffulur prisms, m. p, 1 38® ; the pUUinichloridtf 

(CnHuO,N) 3 ,H,PtC 1 ^ 2 H, 0 , 

'ms brilliant, golden, rhombic crystals, m. p. 190° (decomp ). 
ino-base decomposes when its aqueous solution is heate-i, with u* 
rmation of B amiriovropyl hydrogen pkUtalaUf 

NH,'C,H,‘ 0 'C 0 -C,H/C 0 ,H, 

ystallising in rhombic plates, m. p. 168° (decomp.); the 
fends, CiiHj 30 ^N,HCI, 2 H, 0 , crystallises in pointed cethlles, 1^-4 
rtially at 87°, and is completely molten at 165°; the platinic}il<irU>^ 
„Hjs 04 K) 2 ,H 5 PtClg, 2 H 20 , forma large, prismatic needles, m. p, ^ > 
K!Omp.). jff - llydroxypropylphthalimidef C^H^(CO) 2 N * C 3 1 ! , * 011 , re?u> s 
len ^'bromopropylphthalimide is boiled with alcoholic 
droxide ; it crystallises in long prisms, m. p. 73°. (i-IiromiriJ. 
idnimide, C^H^Og'.N'CHj'CHjBr, prepared by the action of ai v - 
omide on sodium succinimide, forms white needles, ni. p. 5'} -': 
is converted by cold potassium hydroxide solution and 
raiment with hydrobromic acid into p hromoethyUurcimmtc a- 
H 4 Br*NH'CO*'CH 2 'CH 2 'COjH, crystallising in leafiets, m. p. : 
lis 'substance is very unstable, and does not give a nitro>o.tu. 
len treated with potassium nitrite. 

y- Bromopropyhuccinimidet C^H^O^'N'CjHjBr, forms l>n!;-.v 
iriets, m. p. 52° ; the corresponding succinamic acid could n t: * 
tain^. An attempt to prepare /3-bromopropyIsuceiniaudo by i ^ 
tion of hydrogen bromide on allylsuccinimide was unsuccessful, 

CPb'CO 

y’Bromopropyldtphenylmaleinimidej resuiU j 

>m the interaction of sodium diphenylmaleinimide and trimethy: :^ 
omide, crystallises in broad, yellow needles, m. p. 112 ’. ^ />a 
iyldipfienylnuileinirnidet C 402 Ph 2 -N’C 2 H 4 Br, forms sm;dh p - ’ 
ystals, m. p. 94 °. These two derivatives of diphenyl maliinjr. 
e more stable than the analogous phthalimide derivatives 
tassium liydroxide and hydrobromic acid. 

Unlike phthalyl glycine ester, neither suc^inylglycine ester : ^ 
phenylmaleyl glycine ester is converted by sodium etboxide ^ 
Kiuinoline derivative. Dipkenylmaleylglycine ester j 

C^OjPhjtN-CHj-COaEt, , , 

epared by the action of ethyl chloroacetate on sodium H V 

dde, crystallises in yellowish-green needles, m. p. 109°. 

Intramolecular Condenaation of Phthalanilio Acid and ^ 
drtain Allied Compounda. II. J. Bishop ^ , .-..I 

)VELAO}: {Amir, Chem. J., 1907, 38, 6 ^ 2 — 652 ).— Tio^ am 
ais vol.. i, 692) found that succinanilic acid retb) 
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tilice'to form whilit phthaluilic acid in prwooro 

^ I ce and ftkoho! k ccumted ^lh«laQil even «t tbe ordinary 
U k now shown i^i tbe ch&ngo k due to the 
formation of l&iltne phthaknikte, whioh easily los^s 
“ ncj.l aniline "With prodiwtion of the anil. It has been found 
* *\>vri‘iine and quinoline react with the acid in a wmilar manner 
quantiUtiro yield of the anil. 

I Sai-htbylphtbalamic acid reacts with aniline at 100® with forma- 
' a mixture of phtbalanil and ^-naphtbylphthalimide. Pyridine 
^ i auiooline undef similar conditions give a quantitative yield of 
%hihvlplitHaliinidc. By the action of ^-naphthylamine oh the 
a compoMfwi (probably di-^-napbthylphthalainide), m* p. 
W ^tlecou/p), k obtained. Benzjlamine similarly yields dkeruyf- 

m. p. 178-179®. 

Wkn bvDiylphthalamic acid is heated with aniline at 65®, benzyl - 
■* diiiimide is |M^duced together with a small quantity of a substance, 
r ft. ITr, which is probably dibenzylphthalamide. Pyridine and 
*-^tne r^ct with the acid at 100® with formation of a quantitative 
Al of bonzylphthalimide. Similarly, ^-naphthylamine appears to 
n- jj-nsplftliylphthalimide. Benzjlamine reacts with the acid at 
■ or W with formation of dibenzylphthalamide. E. G. 

i 4f3:5-)Dihydroxytritanolactone and m-Hydroxytritano- 
Jtcne, Haks vok Lixbiq (/. pr. CAm., 1907, [ii], 76, 367—368). 
ilv ^ubr^Unce described as m-hydroxytritane (this vol, i, 930) is 
fyuntl to be identical with Baeyer and Uiehl’s o-hydro^tri- 
Miviuittliano (this vol, i, 769), and therefore is o-hydroxytritane. 
1: ivilows that the substance previously termed 3 : 5- is 2 : 4*dihydroxy- 
/;un«flaelone and that described as the 2 : 4- is the 2 : 6-dihydroxy- 
(Alfttr., 1905, i, 781). 

> Hydroxy tritane is formed when o-methoxytritane is boiled with 
.f^fitrateii liydriodic acid and glacial acetic acid. O. Y, 

Anomalies in the Condensation of Benzilio Acid with Horao- 
icifuee of Benzene. Augustin Bistezycki and Louis Mauron {Ber,t 
>*7, 40, 4060 — 4065). — Benzilic acid in the presence of stimnic 
r' .^ride watts in different ways with benzene and its monoalkyl homo- 
; : its. licnzene and toluene yield the corresponding triarylated acetic 
fc.i cumtne reacts very slightly, the main product being diphenyl- 
i ’icacid. This acid is also the main product of the reaction with 
siWnzeiio or propylbenzene in the presence of excess of benzene. 
}:(vltriphiH>/lacetic add, CgH^EfOPhg'COsH, m. p, 212—213®, is 
- when benzilic acid, stannic chloride, and ethylbenzene are 
for two to three hours ; it crystallises] from dilute alcohol in 
i.\’r^iaies of colourless leaflets, and loses carbon monoxide quanti- 
by treatment with concentrated sulphuric acid (Abstr., 1904, 
iU). \i Prop^llriphenylacetic acid, m. p. 256 — 257°, behaves in a 
ur manner, forming ^-propyUriphenylcarhinol, m. p. 163 — 165®. 

0. S. 

l^paration of Methyleneoitrylsalicylic Acid. Farben- 
rui-KKN vuiiM. FsiiiDR. Bayer k Co. (D.R.-P. 185800),— AfeMyW 
''Ji- xcii, i. 4 c 
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citryltalieylie aeid, coL j ^ 

crvHUlH m P- 150—166“, U obtoined by condensing methykt^ii„, 
chloriae with salicylic scid in the preeenoe of an for utn, 
r* hlortde. Buch ai (iUmcthylaniliTO ot qiuiMUHie. | 




chloride with aalicylic acid m tne prwnoe w lor 

hydrogen chloride, Buch ai (UmethyUnilipe w qmnwme. 
produced by digesting in benzene equivalent amounte of 
Llicylate and methylenecitryl chloride. It la more bepc&ciul _ 
antirheumalic than acetylsaUcylic acid, and bw the additional 
of vielding formaldehyde when hydrolysed by the alkaline 

T. M 


juices. 


Preparation of o-Nitrobenzaldehyde. Aesold 
(D R -P 186881. Compare this vol., i, 908).— The procwsos 
employed to convert o-nitrotoluene into o-nitrobei^ldehyde eiih« 
not give a complete oxidation or lead to the formation of o-nitrobefii . 
acid. It has now been found that the dimercory derival ive of 
toluene (loc. cif.) is readily oxidised by dilute nitric or nitrous 
to o-nitrobenzaldehyde. To bring about this change, the dmerttirj 
compound ia boiled with a 10 % aqueous wlution of potasMum win> 
while 20 % sulphuric acid is slowly added j the o-mtrobenzal-Uydt 
extracted with benzene or ether. A similar result is obtain«] -xtti 
^> 0 % nitric acid, or an aqueous solution of sodium nitrite, u uddt’l t . ; 
boiling .mixture of 10 % sulphuric acid and the dimercury comiio:n -i 


p-Dimethylaminobenzaldehyde. VI- Feanz SAciisand Wunt 
Weioert (Ber,, 1907, 40, 4356—4361. Compare, Ahstr., U^; „ 
S" T ^06; 1905. i, 190, 202; 1906. i. 575) -U U 
been shown previously that, when magnesium methyl M 
..-dimethykminobenzaldehyde interact in the f 

iq dimethylaminophenyl methyl carhinol, NMej'CjH. lU.\is .. 
When, however, this product was heated at 10^ 7'*^,“'' 

Orignard reagent according to Klagea' method, the corrcspot ... 


Hnilturated hydrocarbon, NMe,-CeH.'CH.CHj, was not fortn^, . 
in place of it, p-dimethylaminoisopropylbenzene, NMe,yC ,H liui-, 
was produced. That the latter compound has the constitution ^ 
assigned to it is, in the present paper, stdl further pruvid, , v 
cumidine is formed from it by the elimination of two of th. , 
groups by the method of von Braun. . 

iV Dimethylcumidine (p-dimethylammoisopropylbenzenO^ a ^ ■ 

pared as previously described ; its picraU has m. p. 
methiodide, m, p. 165°. nv.isjvr^.p w ‘OHMc.., ' 

p^i^Fropylphtnylmethylcyanannde, NM g 4 . j . 

hy^heacTn of cyanogen bromide on Wdime thy 

sequent elimination of methyl bromide, i ^ ^ , 5 .;.- 

166“/10 mm. When boiled with 30% sulphur c acid tor 
it forms N-OTe^Ay^p-isopropyf<»»^«»“■^:5"^®^f""*' 

NH,-CO-NMe-CA-CHMe,. ; 

which separates in rod-shaped crystals, m. P- ■ 

two to three hours with 30% sulphuric acid, the UW ^ 

converted into l^-mctkylcumidtnCf NHMe g 4 
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lil, K p- lU-~li2®/ll mm. ; iu hydrochhndi forms gUsUii- 
1®' P- ^ pfa<»MicWortrf« him m, p, 192^ j itepicrats 
; ilp I i7' ; derivative separates from light petroleum in 

HI V- wJtod on by phosphorus pentaehioride, tho 

>Ti tier i vat ive ia presumably first converted into the compound 
.VMe C^Ui'CHMey, from which methyl chloride is eliminated 
.h'f^nuation of the imide chloride, CPhCKN-O^H.-CIlMe,,, which 
iV-bensoylcumidine, NHBz-CJI^-CHMe^ ; the latter 
crystalHses from alcohol in glassy, spear* s ha j>e(l ciystals, 
n snd not 114° os given by Louts. The ^V-bonzoylcumidtne 
hydrolysed by heating at 150® for twelve hours with con- 
hydrochloric acid, and the resulting benzoic acid and 
identified, A. McK. 


TvDimt'thylaminobenzaldehyde. VII. Fran* Sachs and 
Vv iLt«8 Wf.u;krt {B«r.t 1907, 40, 4361 — 4367. Compare preceding 
^.^,ty_When magnesium organic compounds react with 
-tKthvlaiuinobenzaldehyde, three different products may be 
MOtd: (1 } carbinols, according to the normal action ; (3) unsaturated 
v|rci*8rlM>n->, when the carbinols are distilled under diminished 
>v*aie (3) compounds, where the aldehydic oxygen atom is dis- 
l»y two alkyl groups. The method of conducting the latter 
i'- as follows. The aldehyde (1 mol.) is gradually a<i(led to the 
.volution of magnesium alkyl bromide (4 mol.). After some 

V the ether is removed by heating the mixture, first on the water- 
i-, , fthd rinaily vinder diminished pressure. The resulting grey, viscid 

then heated in an oil-bath for about eight hours at 110®, and 

V |n>iuft manipulated in the customary manner. The action of 
i?. magnesium organic compounds on p-dimethylaminobenzaldehydo 

ir'^ribed in the present paper. 

r IHmethyla minopfienylpropylcarbinol [a ' p - dimethylaminoplienyl- 
a of], NMe.^'C^H^*CH(OH)*CH^*CH 2 Me, obtained by the action 
f 3.4£oeMum propyl bromide on p-dimethylaminobenzaldebyde under 
ntiil conditions, melts at 35°, but was not obtained quite pure, 
^ s? to its tendency to form the corresponding styrene derivative; 
•' «.-■/( separates from a mixture of alcohol and ether in 
leatlets, m. p. 161°. When distilled under diminished 
;r»\ the ])rcceding secondary alcohol forms a-p-dmethylamino- 
pM^-butylene, NMe 2 * 06 E^*CH:CH‘CH 2 Me, which boils at 
I *' urider ordinary pressure, and has m. p. 25°; tho platinicJdoride 
ifi'Mnitely at 140°; the picrate has m. p. 114’5°, and the 

•'-f' !'>h(lc, D3. p. 212° 

•r ^if<iiethi^(indmj^enyl-y-nisthylbutane-a-ol, 

NMe.yC3H^-CH(OH)'CH2*CHMe2. 
by the action of magnesium tsobutyl bromide on ^dimethyl- 
from light petroleum in stellate needle.®, 

; ; iii mdhiodide has m. p. 150° 

• i dHmhijIamhiophenyl^-methyl ^^^-butykne, 
^NMe2*CsH.,*CH:CH-CHMe2, 

-M. i t^..-l40 /15 mm,, is a liquid at the ordinary temperature, but 

4 c 3 
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Aolidia** when iaime»fd i" • “• ; 

137® and \U Pr *«>♦ • > - 

obtained from magnesium isownyl bromide rad ^imetnyiin,^ 
iK-nzaldehyde, has m. p. 48°, rad forms the meiAwdi*, m. p. m 

a*p' /^iWi/4y^<wntnopA«ns^&^n«Mj^' A*-pw<e^ _ 

P ^ NMe,-C.H,-CH:CH-CH,-CHMep 

18 a yellow oil at the ordinary temperatur^ b. p. 164^166 J tm ,\^ 
Kolldifies when immersed in a freezing mixture j i^ ^crafe a . 
111° ' iU^platinieldoride, m. p. 167°. and its methiodiie, m. j, hir, 

^ NMe3-CeH,-CH(OH)-CIBle2, 

obtwned from magnesium wopropyl bromide and p-duiitthyliajit> 
bonzaldebyde, has m. p. 39®. 

a^p-Dimthylmninophenylpmethyl^^^^ 

^ NMej-CgH^'CH.CMep 

boils at 134— 135711 mm., and has m. p. 37®; its picnUe lias a 

140®, and its me^7aot/ids, m. p. 170®. , 

a^p>f)imethylaminoph€nyldiisopropylmet^m - p - d i melhyhmi^ 

f)k^yl>Bh-di7nethyl]ffentane\ NMeg'CgH^'CHlCHMej)^, obijuiiftil jV^ 
maenesium wopropyl bromide and ;>^imethylaminoberizit!aehyrk, Uy 
m. %. 268® ; its picrale has m. p. 150®, and its medaodtd^. lu. j). 171 . 

n . n - DimtlivlaminophenyWisoainylmtftane [f - p ■ dim^!hy.n:,iki, 

from magnesium fsoamyl bromide and y?-dimethylammo!)C'ij/.aiutbv.' 
is a colourless oil, b, p. 184-185713 mm.; its mUkMxde li»> y 
176°. 

Action of Magnesium Organic Compounds on ;; Dimethj! 
aminocinnamaldehyde. Fbanz Sachs and Walter M ki.kkt (ft- 
1907 40,4368—4369. Compare preceding abstract).- J he aMb" 

have’ studied the action of magnesium organic compoun.l« ocy.; 
methylaminocinnamaldehyde. When magnesium ethyl hr ..hJ,' ■ 
used, the corresponding carbinol is not obtained, but tlie pp« > ■ 
when distilled under diminished pressure, gives a-p (/iwhfyam.v 
lemjl-l^'^y-pontadime, NMe,-C,H,-qH:OH-CH:CHMe, wh.ch 
frm alcohol in yellow crystals, lu. p. 65 . Its solution iii ioi.re.. ■> 
sulphuric acid is brown, and in dilute sulphuric acid red ; i >/ - 
has m P 145®. Phenyl- arp-dimeihylamlnop1l*nyl^^^^^^ 

NMe,-CeH.-OH:CH-CHPh-OH. obtained from magnesn.m ^ 

bromide and yi-dimetbylaminocmnamaldehyde, has m. p. W .«tl , 

its ethereal sltion is yellow ; its solution m gkc.al acottc acai n r 
its solutions in chloroform and alcohol respectively broun, 

obtained from magnesium benzyl chloride and 
cinnamaldehyde, separates from light petroleum > ^ ^ 

m. p. 171®. 
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AjvUulphoiiio Salicylaldehyde wjd ita Homo- 

AKTI*K*Qaa6iateAFT for ^Asiujr-FABRIKATION (D.U.-P. 
Tbe arybulphomc esters of saUcylaldehyde ace prodeced by 
Vliia ' ^ Rrylfiulphooyl chloride and the aqueous 

of the sodium derivative of saiicylaldehyde. The p-^o/uetw- 
** Vn'rt v/ derivatives of salicyl-, o-homosalicyb, and ;^homosalicy^ 
are well-d^ned crystalline compounds me! ting respectively 
yjLnO , 62^, and 68— 69®. ^mzmimUphonyl p homoi(UicffltUiUhif(Uy 

* n 63 , crystallises from petroleum in rectangular plates. When 

aryls ulphonyl derivatives are heated with the alkylbensyb 
phonic acids in the presence of aqueous acids, leuoodisulphonio 
Are produced, which, on oxidation with atretic acid and lead 

* jjJv. rise to coloured disulphonic acids of the malachite* 

series. G. T, M. 

reparation of 4-Benaoylaminoaoetchl :2*dialkyloxybenzene8. 

VORM. Friedb. Baybb tfe Co. (D,Il.-P. 185598).— Tbo 
fe*tio« t'f ltij>puryl chloride on catechol leads to the attachment of the 
V puryi ^roup to one of the hydroxylic oxygens, with the formation 
,^'moi]ohippuryl catechol. When this condensation is effected in the 
^fvAence of aUunintum chloride with a 1 : 2*dialkyloxybenzend instead 
fit^lio), the faippuryl group enters the ring in the para-position to 
.<> of the oxygen atoms, so that compounds having the general 
f nculi r, H 3 (OK)j‘CO'CHj’NH’COPh are produced, these substances 
U;r o utilised in the preparation of physiologically active compounds. 
{ !;mzof/(iimi>i 0 (tc 6 ti/lv«ratr<^ef CQHj(OMe)./CU’CH. 2 *NH‘COPh, felted 
m. p. 155°, and 4-benzoylaminoacetyl-l : 2-diethoxybonzene, 
( Jb-OEt)^-CO‘CH 3 *NH*OOPh, needles, m. p. 162°, are thus obtained 
m Tcratrole and I ; 2 -die thoxy benzene respectively. G. T, M. 

Hexabydroacetophenone,Dodecahydrobenzophenon 0 ,Dodeca- 
hydrodiphenyl, and other Hydroaromatio Derivatives. Carl. 
Hat and Oscar Schaai. (5er., 4162 — 4166. Compare von Braun, 
' I'i vol., i, 893). — The b^t method of preparation of cycfohexyl 
tlivl ketone is from cycAjhexanol by first preparing cyc/oiodohexane, 
i>a causing the magnesium cye/ohexyl iodide to condense with acet- 
i i^hyde, and oxidising the secondary alcohol so obtained to the ketone. 
1 yield is 50% of the cycfohexanol employed. Contrary to von 
1 riun s statement, this ketone gives a hydrogen sulphite compound. 
cvoVHeiyl methyl ketone is also obtained in small yield by the dis- 
t A’lon of a mixture of barium cyefohexanecarboxylate and acetate ; 
A 'oae, and dicyclohexffl ketone, CO(CgHjj),j, an oily liquid, b. p. 
i ^UP/U mm., are also formed. Attempts to prepare cyclohexyl 
ynhjl ketone by reducing acetophenone by sodium and amyl alcohol, 
t the condensation of acetyl chloride and cyc/ohexanol, and by the 
I V, action of acetonitrile and magnesium cyc^hexyl iodide were with- 

lije yield of lodocyc/bhexane from cyc/ohexanol .is quantitative, 
!^«*fmthat of the bromo- and chloro-derivatives is only 50% {compare 
j^'^i^.dleralld Dammond, Abstr., 1905, i, 890). 
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All three haloid componnd* gire Grign^ rta-s, ^ , 

normal orKanomagneriam COTpoand, eydoht^. in ad . t ; 

iodide TieM«d«ieea*s««r«iip*«»>l[d^loM^J. SH,,. 

alde smelling liquid, m. p. 4“, 'J- P- ^ 

mination shows the mol. wt. to be 164, calc. 166 , ureaets ui 
very energetically with bromine. 

Mfi'mcsium methyl iodide and ethyl cjiwohexanecarboxyUte 
ci/o/ohexyldimetbylcarbinol, b. p. 85 Sd^/U mm. (wmpare .Saimja 
aS Mailhe, Abstr., 1904, i, 810) ; the corresponding dwiAyi ,;„a,po^ 
c H •CKt„-0H, has b. p. 104 — 106°/14mm. The dtphtnul comio,;,, 
is'an oily liquid, which lo.ses water at 210—22^/14 ““d l.t setei 

distillations the unsatnrated hydrocarbon, CjHjj.OPhj, is 
crystallising from methyl alcohol in prisms, m. p. 84 . W. K. 

Halogen Derivatives of Benzophenone and of Di a-i 
Tri-phenyltnethane. Fbans M. Jaeqee (Zeittch. Arysi. .l/m., ly " 
44 SO— 60).— Determinations of the crystalline forms of tht foli„». , 
compounds: 2 - bromohenzophenone ; 2 : 4' -dichlorobcnjopbrac.L, 

2 * 4 * O-trichlorobenzophenone j 4:4* liicnlorodiphoTjylmeihi!;- 
a 4 • 4 ''-trichlorodiphenylmethane ; o-bromodiphenylmethaae ; 
indoxazen ; 4:4'; 4 "-tribromotriphenylmethane ; 4 ; 4 : 4' trial:,, 

triphenylcarbiuol i reduction product from 4 :4 : 4 ; 4 Uiratb , . 
be^opinacolin ; 4 : 4' ; 4" : 4"'-tetrachlorotetraphenyl6thanf. ^ ^ 

Eeaction Between Unsatnrated Compounds and Orgac:; 
Mamesium Compounds. XII. Aldehydes and Ketocri 
EtMSa P. KoBiea (Amer. Ckem. J., 1907, 38, 511— atl)—!,: 
earlier paper (Abstr., 1904, i, 59S), an account was given of the ac * 
of organic magnesium compounds on o^-unsaturated ketones e- 
taining phenyl in combination with the carbonyl group. On eo!r,i*,',L; 
the reartions of these phenyl ketones with those of eorr^p-ai ,; 
methyl ketones, it has been observed that m the latter 
takes place with formation of unsaturated alcohols wlii>t. in - 
former, saturated ketones are produced by a8-addition : 

I. CHPbiCH-COMe + MgEX = CHPhiCH-CMeK^OllgX ^ 

II. CHPhiCH-COPh + MgRX- CHPhE-CH;CPh^OMg.\ ^ ^ ^ 

An investigation has been made with the object of 
whether all unsaturated ketones behave m one of , 

or whether substances could be found which would give _ 
It has been found that certain ketones react in j. 

the relative proportions in which the o^- and ^ : 

depend on tL nature of the unsaturated *0“^’;“^' ■ 

arrangement of the hydrocarbon resi^dnes and 
magn wium derivative. Experiments have been made to ^ 

relative importaDce of these factors, and abtemp s ^ 
estimate the aiflouuts of the various products. 

In carrying out the experiments, the «"®«tr.rated o»po»» 
added gradually to a large excess of the y . j ,vr.a ■ • 

mixture. The product was poured on ice and t ^ 
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^ rwnoYt b«8^ iaits. The ethereal layer was sepaiated, 

{ . 1 . 1 distilled ; the residue was dissolved in acetone and treated 
'^^.^.ftJered |HAa**iuoi permanganate, the temperature being kept 
V uiwaturated products were destroyed and 

Tiaiur^ted ketone could be collected and weighed. The quantitative 
sre expressed as the percentage of the unsatu rated compound 
tinted by the amount of a^^additive product obtained. Most 
yield both unsaturated alcohols and saturated ketones, whilst 
^deld the former only. 

p U >bown that the activity of the carbonyl group in unsaturated 
varies in the same way as that of the corresjjonding saturated 
^noaiids, and that it merely determines the rate of the reaction. 
V snal re-ult depends quite as much on the rate of aS-addition, and 
in which the activity of the^ carbonyl group is approxi- 
the “Aiue may give almost entirely different products with the 
ime reafrent. The reactivity of the unsaturated compounds under- 
^ a gradual diminution as the hydrogen atoms are successively 
by hydrocarbon residues, and the phenomena observed can be 
a'idacterilv explained as being due to steric hindrance. The effect 
vf .Jjtced the reaction by the nature of the magnesium derivative 
, .hown bv the different relative amounts of a^- and aS-additive 
rcdurtt- obtained with magnesium ethyl and magnesium phenyl 
rt.fflide*. Variations m the temperature and solvent do not 
iHTt‘<’iably affect the result. 

The beliaviour of unsaturated compounds resembles that of 
uuumieric substances, but in the case of the unsaturated ketones the 
fr 4 uUscannot be explained by intermediate compounds or by assuming 
itii only one of the products is formed directly. In this case, the two 
kfiditive reactions are so independent of each other that their rates are 
pvtnied by quite different factors. The only satisfactory explana* 
!. n therefore is that these unsafcurated compounds can exist in two 
teotiifications, such as CX*O^C and ”*C‘CX*C^. 

By the action of magnesium ethyl bromide on acraldehyde, ethyl- 
r yl arhinol is produced, whilst with magnesium phenyl bromide, 
:s^!;y!illyl alcohol is formed. 

Ktbyliileneacctone reacts with magnesium methyl bromide with 
f rmation of dimeChyltsoallylcarbinol and methyl tsobutyl kqtone, the 
forming about 75% of the product. With magnesium ethyl 
et by iideneacetone yields 75% of y-methylhem'iie-t-onef 
CHMeEfCHg'COMe, 

f p, UG— 147^, whilst with magnesium phenyl bromide it gives 40% 
cf ipkoiylpropyl methyl CHPhMe*CHj‘COMe, b. p. 132°/ 

-- sQia., which furnishes an oximej b. p, 160°/22 mm., as a viscous 

i - the case of mesityl oidde, a^-addition does not take place. 
bi<r!izyli(leneacetone (styryl methyl ketone) reacts with magnesium 
I my iodide with production of 60% of plienylhexanoney 

hht*( H.yCOMe, b. p, 130°/18 mm., which yields an GximCi 
^ u J lO mm. With magnesium phenyl bromide, it gives 12% of 
Icetme, CHPhg-CHg-COMe, b. p. 194720 mm. 
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(compart Ab«tr., 1904, i, 596). in 

m. p. 9^ (plate*) and 13^ (needle*), ^ 

Styryl ethyl keUme^ on treataneot with magneiaiiiit eth^ 1 
yields 71% of CH^Bfc*CHj*OOEk, b. p. 

dves an oxime, b. p. 172®/i8 mm. With roagneaumMobutyl ht^ 
h similar yield of Z-pKenyl‘y-msihyloctane-l^’^fiSr 

j ^ CHMeEfCHPh-CHj-OOEi, 

b. p. 152717 mm., is obtained, which furnishes an ^m«, j,. 

AVith magnesium phenyl bromide, aa-dipAenyZpw»to*M^y-one, 

CHPb j'CHj ' COEt, 

b. p. 334 — 335"^, is produced in a yield of 4^ of the 
ketwe' its oxtma exists in two stereoisomeric modi Beat !(,n8, 

146® (needles) and 117® (plates). 

Sfcyryl wopropyl ketone reacts with magnesium ethyl 
formation of 100% of y^JurnyU^-nuikylh^piai^^-oiM, 
CHPhEt‘CH,-COPr<*, 

b. p. 138®/16 mm.; the oxime has b. p, 176°/ 18 mm. With 
nhenvl bromide, 88% of 

* ^ • CHPhj-CHg-CO'CHMe,, 

m. p. 66°, is produced, which forma colourless prisms and yields t* 
isomeric oxiwM, m. p. 151® (needles) and 99® (plates); the W 
derivative, CHPhj-CHBrCO'Pr^ m. p. 108®, crystallise, in 
and is converted by potassium hydroxide into (la-dijMnyl hmaf 
CPhj.CH'CO'OHMej, b. p. 210 211 , 

Benzylidenepinacoline, on treatment with magnesium etlivi br<>Gii:^^ 
yields 100% of y-DAsny/-^^:'dim«%iA^(an«-<'On«, 

^ CKPhEt-CHa'CC'CMeg, 

b p 146®/15 mm., m. p. 34®, which crystallises in needles, and v v ii 
a mixture of oxtmw, m. p. 83° (needles) and 36° (prisms), IV, u 
magnesium phenyl bromide, 100% of oa-dipAcnj/Z SS 
ont OHPh.*CH»-CO-CMea. m. p. 85°, is obtained, and fouas =.irtk 
needles. If acetyl chloride is added to the magnesuirn 
produced by the action of magnesium phenyl bromide on Ik nzyhd.r* 
pinacoline, aa-diphenyl-hB-diiMthyl-i^^-peTiUnyl y-aceUiie, 

^ ^ ^ CHPb2*CH:C(CMe8)-OAc, 

m. p. 165°, is obtained, and erystalli^ in brilliant ]dan<. 
magnesium compound does not react with simple alkyl 
rei^s with diphenylbromome thane with formation of tiu -/»/ 
methyl ether of ao-diphenyl-SS-dimetbyl-A^-pentene-y ol, 

CHPb2*0H:C(CMe^*O‘CHPb2, " .. 

ID p 224°, which crysUllises in plates. p-Bromcaa^dt}>h(n>^>^'- 
dimMhylperUane-y one, CHPhg-CHBr-CO-CMe,. m p. 
lises in plates, and is converted by potassium hydroxide into os * 
phenyl^t^dirnethyl ^i<^pente7ie^y’0n4, CPhj^gH'CO'CMej, ni. p- 
which forms pale yellow plates. , ^ 

j[>-Methoxybenzylideneacetone reacts with magnesium etnyi 

to form 63% of y-Tp-meihoxyphenylhexane-troney 

OMe-CgH^-CHEfCHg-COMe, 

b. p. 170°/18 mm., which yields an oxiws, b. p. ^ s 

Bibenzylideneacetone and magnesium ethyl 
formation of 91% of henzylidenephenylhexanoiie [at-dti'iienij • • .* 
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^ , liPiilCH-OO'^'q^hEt, b. p. 224—228°, m. p. 87“ wliich 
1 ; nefldiM; tt» «»iw, m. p. UT°. erysWlisea in oMles. 
t,<i pMByl bromide, 73% of htnit^ideMdiphtnMulatunt 

^ ,„„;,fl,j5A*-p«i^y<m«j,CaPh:CH-CO-CH,-CHPh. m.p 1 36°, 
which fornw pale yellow needles, and yields an Qyptine 
m . which CFTsWIi^ in needles. By the action of bromine on 
^ compound, <iP'4ibirom<Hiit’lriphmylp^nUuie Y^n( 

^ CHPhBrCHBr-CO'CHj-CHPbg, 

and forms colourless needles. 

L)i|.he!ivlbeptenone reacts with magnesium ethyl bromide to form 
of ^y}<iipkmylnon<^’t one, CHPhEt*OH 5 'CO‘CH./CHPhEt, 
p. 50 . which crystallises in needles. With magnesiilm phenyl 
tisitif. IKV , of aat-triph6Hylh^ptane-Y-one, 

CHPh,-CH,»CO‘CH,-CHPhEt, 

p. : j \ is produced toother with about 7% of an unsaturated com- 
Micd foruicd by a)3*addition j the 6n>mo-derivative, 

CHPhj-CHBr-CO-OHj-CHPhEt, 

P 15.) . orystallisos in needles. 

Tnphpijyljvntenone and magnesium ethyl bromide yield 100% of 
iphvjiylie ptanone. With m^esium phenyl bromide, 99% of tetra- 
is produced together with a very small proportion of 
.blunted compounds formed by a^S-addition. fi-Bromo auant-Mta’ 
^n.ii^nUiue^y^one, CBPh^*CB.BrCO^CU^‘QHV\, in. p. 160°, 
v.?.i!!ihes in needles. ' 

Ifiriiluroethylideneacotophenone reacts with magnesium phenyl 
itijde With formalion of 96% of o.a.(i4ricJtloro-B-phenylbuiyrophinofU, 
;, riiPh-CH,-COPh,m.p. 137” ^ 

Iwr.zylidcneacetophenone and magnesiuni ethyl bromide yield 99% 

S iknifhakropUmm [y^^diphnylptnta'm t-om]. 

CHPhEfCHs'COPh, 

p. G3 , hich forms thin needles and gives an ozinie, m. p 87” 
itb uuiKiiesium phenyl bromide, 94% of diphenylpropiophenone is 

Vmsylideneacetophenone and magnesium ethyl bromide react with 
aatmn uf <)8% of p-niethozyplunylvaleropkenone, 
OMe'C4H,*CHEfCH2‘COPh, 

^ crystallises in thick, lustrous needles; the oxim, 

p J-J', forms prisms. With magnesium phenyl bromide, 967 of 
^^fpha^ylj^opiopheru^ OMe-0,H,-CHPh-CH,-COPh, m. p. 93” is 
'tu'-Hi ;uul forms stout needles. 

AiusyUtvryl ketone and magnesium ethyh bromide yield 100% of 
anuyl hUm, CHPhEfCE^'CO-C.H.Me, m. p/ss”, 
h needles, and furnishes an oxime, 

’ T' ?■ * “ converted by potassium hydroxide 

ketone, CPh.:CH*CO-C,H/OMe, m. p. 103% ^ 
. J*elds a ^omo-denvative, OPh^lCBr-CO'CeH^’CMe, m. p. 


' CHPh:CH*C0‘0gH3Me 


tw, w vgLLgirxe^ m. p. 63° preparea 

ummium chloride to a solution of mesitylene and 
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ctmuitaoyl chloride in carbon dinUpbidet forms 

and is converted by bromine into afi-dibromo-B-phtn^hr,:^ 

tMniyUne, CHPbBrOHBrCO-C,H,Me„ m. p, ISy* (de 

reacts with magnesium phenyl bromide with formation of ^ 

QR^diphenylpropimylmesUyleM, OHPh,'CHj*CO*OjHjMe , ^ 

yields a 'derivative, CflPbj*CHftr*CO*CgHjMe^ p 

When the bromo derivative is treaty with potassium by (Iroxi.ie,^ 

converted into pftmylcinnatnoylmetityUney OHPhj^CH’CO’C 
m. p. 104^ which forms dark yellow plates, ^ 

By the reactions of bromobenzylideneacetophenOne, 
propiophenone, and benzylidenedeoxy benzoin with magne>iii,ij 
baUdes, unsaturated compounds formed by a^-addition not ^ 
duced, and it is evident therefore that substituents in tht* u-po^jjjai 
interfere with the addition to the carbonyl group, 

Dypnone reacts with magnesium ethyl bromide with format iot 

44% of p phenyl- p’^meUiyl^erophenone, CPhMeEt'CH^M'tjpf^ ^ 

20271 8 ; its oximej b. p. 222°/15 mm., is anior|‘liouv % 

quantity of diphenylbutyrophenone formed by the action of magnetise 
phenyl bromide on dypnone (Abstr., 1904, i, 696) is 41%. 

Phenyl ben zy I ideneacetophenone and magnesium ethyl bromide yi*^ 
18% of pp-dipkenylvaleropherionej CHPhgEt'CHj’COPh, h. p. 25? 
15 mm, ; its ood^ne was prepared. With magnesium phenyl 
a saturated ketone is not produced, but the unsaturated aloob< i 
hydrocarbon are obtained, which have been described by VorU^-W 
Siebert, and Osterburg (Abstr., 1906, i, 346). 

Dif^/enylbenzylideneacetopkenotiSr CPhj.CPh’COPh, m. p, 15 
obtained by the action of '^potassium hydroxide on bromotrip/ rr .; 
propiophenone, forms pale yellow needles and is very inactive. 
treated with magnesium ethyl bromide, an unsaturatcd hydrocwfxa 
is produced, and indications are obtained of the formation of i 
saturated ketone. 

Magnesium phenyl bromide reacts withbenzoylphenylacetyleno 
formation of hydroxytriphenylpropinene(benzophenoDephenylacetyh»’ 
(Nef, Abstr., 1900, i, 21), but a saturate ketone is not pro^iiufd. 


Derivatives of Fluorenoneoxime. Contribution II to thj 
Theory of Colour. Julius Schmidt and Julius Soll {Ikr.. 

40j 4267 — 4260. Compare this vol., i, 630). — The authurs bvt 
prepared fluorenone and its oxime and various derivatives 
latter, and have repeatedly crystallised them from suitable 'Oivt's 
until their colours underwent no further change. Ihns pun;^^^ 
fluoreUone^ is reddish-yellow j duorenoneoxime, bright yellow . * 
sodium salt, pale yellow * its acetyl and benzoyl derivatives, toi 
yellow ; and its methyl ether, reddish-yellow. As with phenantnrt 
quinone, so also with fluorenone, replacement of the ketonii 
by the hydroxyimino-group is accompanied by brightening 0 
colour. Not so distinct, but still appreciable, is the 
introduction of acetyl, benzoyl, or sodium into the molecule 0 
enoneoxime has in brightening the colour. 
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^ufoxirae weiAyi «<*«•, X®„^^*N’OMe, crystalliseB from 

j.. reddisb-yellow needles, ul p, 145—146°, and diseoives 
I J i i* 01 the ordinary solvents except light petroleum. 

^ V '. rvl derivative of fluorenoneoxime has m. p. 79° j Wegerhoff 
252i Sd # Abstr., 1889, 1066) gave 76° 

'r- d- rivativOT of fluorenoneoiime are dissolved l»y concentrated 
k H'id giving reddish-brown solutions, from winch they are 
by the addition of water, T. H. P. 

nonstitution and Colour of Derivatives of o-Benaoquinone- 
^VAobthaouinone-dioximea. Aethur Hantzsch and Walter 
4344—4350. Compare this vol,,i, 101).— 
L.'V 0 l*cnzoquinonedioxime is faintly coloured, it forms dark red 
" nti also a colourless anhydride. It could not be determined 
iht' Alkyl (or acyl) derivatives of the type OR-NICflH^iN-OH 
since the salts are so readily transformed into the 

thus: C.H,<nSh'‘“ + 
of /S-naphthaquinonedioxime, OR'NICjJI^jIN'OH, are 
■■ w, in spite of the fact that the anhydride, is colour- 

Tbe intensity of the colour of these compounds depends largely 
V"the solvent. The dioxime salts of the benzene series are red, those 
If pbenaiithrene series yellow; the alkyl and acyl derivatives of 
i/J laphtbslene series are yellow, those of the phenanthreue series are 
. uriejA The intensity of colour during salt formation from deriv- 
n of 0 l)enzoquinon^ioxime indiciites that the latter ere pseudo- 

.Vpjeons solutions of o-benzoquinonedioxime aro yellow and family 
if.i in reaction. Determinations of electrical conductivity showed 
ibi 0 benzoquinonedioxime is 100 times as weak as acetic acid. The 
4 itiun« of the dioxime in alkalis are blood-red ; the salts are, however, 
i< rr unstable, and from their aqueous solutions the colourless anhydride 
When dry ammonia is passed into the yellow solution of 
t£.« »iioxi!ne in absolute ether, there is no precipitate, and the colour 
<i •"«. not t'liange. The solutions of the dioxime in strong acids are also 
1 yd mi. Tctrabromo-o-benzoquinonedioxime benzyl ether w.as not 
i rmwi from benzyl hydroxy lamine and tetrabromo-o-benzoquinone ; in 
\>At* of htuz^jlhjdroxylaminotribromo-o-quirionet OyBrgOgiRH'O’C^Hj, 
ytx4 prudm^ ; it separates from glacial acetic acid or benzene in 
mngfi coloured needles, m. p. 170° (decomp.). 

^.^ou8 salts of /3-napbtbaquinonedioxime a-methyl ether were 
I {<ep<r^, namely, the normal paiamum salt, hydrogen potassium salt, 
*'1 the «j7i'ef salt. The benzoyl derivative, OMe*NICj,)H^IN*OBz, 
®- p. 116—119°; the yellow tint of the benzoyl derivative in 
solvents is not so pronounced as that of the parent sulv 

v,artce, 

^^ao^uinottftiiozime a-henzyl ether, OH.*K!CiQHgIN' 0 *C 7 llY, 
by the action of hydroxylaiuine on benzyl ether monoxime, 
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fteparateB from ft murtw® of dilorofofVI vaA ftoofcoue lu r« 
prisms, m. p. 166^; iU derivftti?o forms imadiM, m j.' 

Th« c»lour of these oompoauds ia ▼ftrioos scdrenta wm stu i u^ i 

Quinonold Compounda. TUV. ampAiKaphthaquinoniB^, t 
liioHAED WiLLSTAmm snd Jakob Paisas h 

3971—3979, Compare this voL, i, 435).— An aocQimt of tho 
of 1 : 5'dichloroom^tiiaphtbftquinoDe and its derivatiTee. 

1 \ b-DicUoro~% ; ^ dihydroxynapfohalem, O^qB^O^ prepared 
action of chlorine on 2 : 6-dihydroxynaphthaIene in glacial aceti«*^ 
solution, crystallises in needles containing 2C2H^02, lost oo 
to air, or from benzene in hexagonal plates, nu p. 223'5" (r-orrV^ 
forms ft diacetaU, crystallising in plates, m. p. 1 * 

1 : 5-/)Woroamphinop^«^inorM (annexed formula), oluaiaed ^ 
35^45^ yield by oxidation of the 2 :6>dihydroxy^ompound 
dioxide in benzene solution, crystailiKes fii,m 
^ form in reddish-yellow prisms, or from alcohol iu 
]0 needles, or from benzene-light petroleum in bruwaK 
o! yi J yellow needles, m, p. 206 ‘5® (corr.) (intumesi es), u w. 

volatile, odourless, stable in air, and more hialle iks 
^ amp/itnaphthaquinone towm:^ organic solvLmtjj; itd&. 

solves only slowly in alkalis, gives an olive-green coloration uuii 
centrated sulphuric acid, and is reduced to 1 : 5-dichloro-2 ; 6 aibyKit 
naphthalene by sulphurous acid, dilute hydriodic aui<], ur 
hydrazine in benzene solution. The dicbloroompAtnaphtha'juin^iieij 
an energetic oxidising agent; it gives a blue coloration with gtuuicua 
resin solution, converts hydrocoenilignone into coeruliguone, ao-l f tsa 
malachite-green from the fszico-base. It yields a colourlesii, crysu]i:i» 
acs(a^ with acetic anhydride in presence of sulphuric acid, aad » 
bines with 2 : 6-dihydroxy- and 1 : 5-dichIorO'2 : 6'dihydroxyii;i[h’hi 
lenes, forming amphinapAfAt^inoTwAycfrouss^ crystal lifting ia dvi 
green needles, and giving an intense emerald -green coloration vitis 
concentrated sulphuric acid. 

The action of rw-benzoylphenylhydrazine on 1 ; 5-dichIoro<j;iir*» 
naphthaquinone in glacial acetic solution leads to the formation of 
a - bemoylphenylhydrazone of 5-chloro-6-hydroiy - ji - na}>htha(]umvrA 
which crystallises in yellowish-red plates or re<i ;'r;*Kv 
m. p. 324° (corr,), is extracted unchanged from its ethereal Mdntiur. tt 
dilute potassium hydroxide, is stable towards phenylhydrazine m k^m 
benzene solution, and forms a brilliant reddish-yellow solution in Hicou- 
u^ich is decolorised by zinc dust and acetic acid. When treaty) ^ 
concentrated sulphuric acid, the benzoylhydrazone is hydrolysed, 
the orphenylkydrazone^ CJjgHj^OgNjCr, which crystallises ^ ^ 

acetic acid in yellowish-red needles, m. p. 198° (corr,), and dif'^ohj* - 
aqueous alkalis forming intense brownish-red, or in very dilute 
in bluish-red, solutions. The phenylhydrazone and 
hydrazone on treatment with benzoyl chloride in pyridine w 
yield the diJbmzoyl derivative, Cgf,H^g04N2Cl, which ‘ 

brownish-yellow prisms, m. p. 208*5° (corr.), gives a cherry- 
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rolghiiric acid, and forma bensanilide on roduc- 
^ ' DC dust and a«*ic acid. G. Y. 

twnaration ofL^tioohydroxyanthraquinone. Fa&bwrbkb vo&n. 
lAXiia, & Bbuniso (D.R.-P. 183332). — Leucoquinizarin 
from 2 ; 4 dinitro*l-anthraquinone by reducing this to 
diaminO'Compound with stannous chloride and then 
inixtoro for eight hours j the fewo-base separates on 
^ \ similar result is obtoined on reducing 2 ; 4*dinitrO'l-hydr- 

i hoone with sodium sulphide and then boiling the 3 : 4^ 

' *iH> 1 I'vdroxyanthraquinone thus produced with sti^nnous chloride 
j ^tiirociiloric ac^d. 

Xt/riduotion of the dinitrohydroxyanthraquinones containing one 
in tbe ortho- and one in the para-position to the hydroxy- 
tuuii le^ids to the same r^ilfc as the reduction of the mono-nitro- 
ttwond-. hut, as the polynitro-derivatives are more readily obtained, 
S is A technical adrantage in starting with the more highlv 

G.T. M, 

?r«Darati on of Alkylated 4 : S-Diaminoanthraruflns. Farbwerkk 
*31 Mkisteb, Loaus, & BbOnimo (D.R.-P. 185546). — Alkylated 
vaiaiiimnantbrarufins are obtained by treating the 4 :8-halogen deriv- 
Yt* of aiitbraru6n with the monoalkylaminea in the presence of a 
such as copper. The producte when sulphonated furnished 
M-iable wool dyes. 

ji lJieOij/ldiaininoarUhraruJtn, bronze needles, m.p. 292°, and 8-4:8- 
MtLi,tfl 4 ia?)iinoanthrarufinf dark blue needles, m. p. above 300 °, were 
nyiT^ hy heating at 100 ° in the presence of copper powder 4 : 8-di- 
rvmuaiitb*rftru6n and 20% alcoholic solutions of ethylamine and 
ttUtviaiuitie respectively. G. T. M. 

Preparation of 1 ; 2 : 6-Trihydroxyanthraquinone and 1:2:5- 
‘rdiydroxyanthraquinone-S-Bulphonio Acid. Farhenfadriken 
Fkiedk. JUyeu & Co. (D.H.-P. 178631).— 1 :2 :5-7V%rfroa:y- 
is obtained readily by heating 5 parts of sodium alizarin- 
?yljhon;ite with 15 parts of sodium hydroxide and 3 parts of water 
:1>U— 201/^ and then acidifying the aqueous extract of the fused 
The tri hydroxy-compound is deposited in. yellow flakes. The 
utils fihion of sodium alizarin-S : S-disulphonate leads to the pro- 
i> 'i'jn of ij'odium 1:2; 6‘trihydroxyantkraquinone-3’8idphonic acid, 
* i'.o separates in yellow flakes, soluble in water, and reprecipitated 
i; 'vihing out, G. T. M. 


Preparation of w-Di] 
OH 

l|0./\.CO-/\cg; 

‘'ll'-'H,. j'OO-l Joh! 


u'Dihydroxydimethyl-2 ; 6-aiithrachrysone. 

I Farbwerke yorm. Meistkr, Lucius, 

& BrOning (D.R.-P. 184768). — 
|CH2*0H Anthrachrysone readily reacts with 
OH. formaldehyde in alkaline solution to 
yield an insoluble yellow condensation 
product, which is probably i^ihydr- 
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oxydimeih)jl'2 :^ anthrachry$one, Tbe fodtum salt is a wt:ii 
sparingly soluble compound, separating in garnet-red crysuli ^ 

r. 

Syntbeeea in the Camphor Group. Complete Synthee^ ^ 
Campholene. Gustave Blanc {Oompt. rend.^ 1^07, 146, 

— The author has synthesised campholene by a similar 
employed in the synthosis of its lower homologue, isolam-uUne ( 
lliiJG, i, 523). Echyl p-vitthylpentane-Pudr^rhoxylaU, 
C 03 Et-CMe 2 'CH 2 -CHj*CH(C 0 ^Et),, 
obtained by the condensation of ethyl •^bromo-oa'dimctiivlbisttr^ 
with ethyl sodiomalonate, is a colourless liquid, b. p. 175" I j raiu* ^/ 
reacts with methyl iodide in the presence of sodium etLoxi i, to \iii 
ethyl p-meihyl hexane p€t4ricarh<yxylatef 

C02Et-CMe2-CH2-Cn,-CMe(C0gEt)2, 
b. p. 168714 mm.; the corresponding acid forms spaiingly 
white needles, melts at 205°, losing carbon dioxide and Un:^> 
aaB'trimethyladipic acid, COgH'CMej’CHj'CHj'CHMe-ro.H, 
113—114°, which is probably identical with the acid nl^taiL.'.i u 
Wallach and Kempe in the oxidation of pulenone (Abstr., lun}. 
aaS’Trimothyladipic anhydride is converted by careful di^^iil iiiou 

CH - -Qpf 

1 : 1 :itrimethylcyc\open(ane‘^'One, 

liquid having an odour similar to that of camphor or 
forms an oxime, m. p. 62° and condenses with magnesium atti 

CH — CMe 

iodide to form the iertim*y alcohol, * i 

liquid, b. p. 72718 mm., having an intense mu.sty, camjdioracr.a- 

py “OH 

odour, which' yields campholene, di-tilU ; : 

under ordinary pressure. A. W 

Terpenee and Ethereal Oila. LXXXVIII. Orio Waiii : 
{AnnaUn, 1907, 367, 49 — 71). — I. Synthetie from ^opinom a 
Hydrocarbon related to pPinene, — ^-Pinene (nopineue) 
commonly in small amounts in various turpentine oils, hiii, i! tv 
not yet been isolated from these, its physical and other prop-rtie* ir- 
not definitely known. It seemed therefore of interest to 3 

hydrocarbon having the structure of /S-pinene. Starting from u p:; t- 
( Wallach and Blumann, this vol., i, 936), this has now been aceuu pi* 
by the method previously employed (Abstr., 1906, i, 563) for tiie 
duction of a methylene group into cyclic hydrocarbons. 

The action of zinc and ethyl bromoacetate on nopinone (1) in 
solution leads to tbe formation of the hydroxy-e^ter (II), ba* 
been isolated, but when heated, after removal of the briizei3^‘. ' 
potassium hydrogen sulphate at 150° yields the uii?aturaa 1 > 
(III). On hydrolysis of this, the acid is obtained as ^ 

190— 210°/13 mm. ; the silver salt, CnHijOjAg, was ^ 

di^illed under atmospheric pressure, the acid loses carbon nu x*- 
forms a P^pineve (IV), b. p. 168°, 0*8630, [ajo 

or -f 12*76° in etbereal solution, 1*4699 ; 
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OH CH. 
\/ 

CH-CO,F.t 

CH, 


h/> 

h/\h 

. h/^h 





IC 

1 - 

H 

H 

n 

(II.) 

(IU.) 

(IV.) 


potassium pormangauate and sodium ii ydro.xide at 
-i f bvdp Knirbon yields a sparingly soluble Wttim salt, which resembles 
•to iii pi to obtained from turpentine oil, but is dextrorotatory ; the 
^ -all analysed. The acid crystallises from benzene 

I'i' P* dextrorotatory, and differs from nopic 

; 0 rrtTVsullising unchanged from dilute sulphuric acid. The 
li^I'iors from the acid contain small amounts of a 
uj. p. 110—122°. Oxidation of the acid with permanganic 
i 'en<U to the formation of a ketone, m. p. about 60"^, wliich 

//ft '^j^^icaThaz<yne, Cj^Hj^ONj, m. p. 206—207°. 

action of hydrogen chloride on the hydrocarbon leads to the 
uatu n uf liijuid additive compounds, whilst that of sulphuric acid 
i, 10 the formation of a crystalline, saturated, secondary alcohol, 
il . ijil. which has an odour of camphor, and on oxidation with 
: nnc acitl yields a ketone, OjoHjgO. This solidifies below 0°, has an 
u of camphor and menthoue, and forms a ecmicarhazom, C„H,,0N3, 

. 'Aoisiiig iu needles, m. p. 220—221° (compare Aschan, this vol., 

Th..' relation of the synthetical ^S-pinene to that occurring in 
oil is discuss^; it is considered th^t a change in the 
^iiTuriiion takes place during the conversion of the nopinone into 
viitltciical hydrocarbon. Of special interest is the formation of 
*.v<*iiaary alcohol from a hydrocarbon containing the grouping : 

II. >iinthim of Homologoue Compounds of the Dipentene Series . — 
•ifi. ’t)ccn shov^n (Wallach and BLumann, loc. cit.) that methyl- 
lino! is readily converted, on the one hand, into terpin hydrate and 
p nUne, and, on the other, into terpinolene and terpinene. Probably 
.’.. iliy active limouene and a*pinene also are formed. These reactions 
i-.v ujw been employed in the formation of homologues of the terpeae 
tr.vitivca 

lylmpinol, Oj^II^qO, prepared by the action of magnesium ethyl 
on iiupiuone, forms larg4 crystals, m. p. 43 — 45°, b. p. 219 — 223°, 
- i » hen heated with formic acid loses water and yields homologous 
tx OH terpenes. When shaken with 5% sulphuric acid, 
ethylnopinol yields a homologue of terpin hydrate 
j having the annexed constitution, \vhich forms trans- 

; parent crystals containing HgO, m. p. 75 — 76°, 

^ and is readily converted into the dihydrochloride, 
' \ ■ ^u^ 18 i 2 HC 1 , m. p. 63 — 64°. This is formed also by 

H CMe,>''0H action of hydrogen chloride on ethylnopinol iu 
glacial acetic acid solution, and closely resembles 
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di pen ten© dihydrochloride. The ^ , 

u2 84®: the dihydriodidef m. p» 63-^4® . • 

The hydrocarbim, h. p. 201^20^. by tr.-..;,, 

dihydrochloride with yields a c^y^t aii .^ i- 

bromide, CjjHjjBr^, m. p. 124*— 125®, and a t ry,t 4 l^, 
h/ ^ H nitrosochhride, which loses hydrc^ chlor i.^, 5 ^ 

J 1^ J oxiine, converted by acids into an oil witi* 

' )/ of carvone. The hydrocarbon fe probably a in 

/ ^ of dipentene having the annexed eonstitu 

U CMe.tUij gj^jj J^Ino^nts of an isomerideof tl^* t 

n-Vropylnopinol, b. p. 225—235®, » formed i,i only 

amount together with considerable quantities of nopinol by ?ii.. 
of magnesium n-propyl iodide on nopinone; it is converttr i i,y 
roent with sulphuric acid into a terpin, which yields a 

dihydrocfdorxdt, C|jHo(i)2HCl. ^ r, . 

III. SyniJmie in the Terpitiene ^ertea.—M^ih^iliohi^. 
Me OH keiol (sabimne hydrate)^ m, p. 38 — ^39®, b. p. ^ 

\ / prepared by the action of magnesium methyl i * 
sabinaketone, has a terpineol odour,^ is stiibKj 
Hj\ j , , “ tjertnanganate, and on treatment wHli hydroj^fu 

ide in glacial acetic acid solution yields Urj^in-u. ; 

Pr/s liydrochloride, m. p. 58 — 59®. When shukin witJ: 
sulphuric acid, sabinene hydrate yields terpiiHhL-r:| 
m p. 137° (this vol., i, 228). 

myUubinaketol, b. p. 100-104® containing stn til .rr..::,. 

of an unsaturated substance, is prepared by the action of ;: 

ethyl iodide on sabinaketone ; dilute sulphuric acid converts it u.w t 
homologue of terpineneterpin, which crystallises in white leui!. i>,Ln ; 

14 t 142°, and yields a dihydrobi'omi^t Ci^Hjg,2HBr, m. p. 

formed also by the action of hydrogen bromide on ethylsabuiakr : >• 
glacial acetic acid solution. The dihydrochloride, 
crystallises in plates, m. p. 67-68®; the dihydrohomile, u ; 
88—89°; the dihydriodide forms prisms, m. p. 89 — 90 . 

The action of zinc and ethyl bromoacetate onsabinaketoi e, t in:; 
tion of water from the resulting kydroxy-esiev, and sub^ttpa nt I vi 
lysis of the unsaturated ester leads to the formation of the . 

acid{l\ m. p. 47—48° The silver salt, CnHijOaAgs ^va> ^ 
On distillation, the acid loses carbon dioxide, forming 
(II\ b. p. 176°, D 0’843, 0 4773, which with hydrogen dil ' n 

glacial acetic acid solution yields terpinene dibydrochlonde, m. }> - 
and is converted by nitrous acid into terpinene nitrosite. 


CH-C02H 

n/V= 

<>■ 

Pr^ 


h/V. 

Hk ;h. 
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Terpenea aod BtherMl OUfl. LXXXTX. Orro Wallach 
ly07, 3CT^i 72 — 84). — I. Oxygvmt^ 
method previously deecribed (this vol, i, 64) for fiabsti- 
i.v.it'oxyl group* for hkloj^en atoina in terpene compounds has 
l/t bet-u appli^ to the formation of oxygenated derivatives of 

>, ^ e * . 

' The pri>loi)ged action of not aqueous potassium hydroxide on 
f*irr?trt<‘e dibydrocbbride leads to the formation of sylveterpineol, 
iii:rh with steami in a 70% yield, and sylveterpiu, which 
■Zxny in the alkaline distillation residue in a 25% yield. 

'IjrtUruin, separates from ethyl acetate in crystals, 

► >v 15^- 136^, [a jo +27’4i5°. 

b. p. 210 — 214'^, has an intense odour; 
I.,'; . titrated hydrochloric acid, ityielda sylvestrene dihydrochloride, 

t* oxi.lised by 1% permangamte solution in the cold, yielding the 
vW, tV.Uj 7 (OH) 5 , which is obtained as a viscid, colourless oil, b, p. 

11 tiiui. This, on oxidation with chromic and dilute sulphuric 
^t\. an oil which has an aldehyde- like odcur, and reduces silver 

CjqHi^O, formed by removal of hydrogen chloride from 
^\uMrrlni nitro.socbloride and hydrolysis of the resulting o.riwM by 
. Jn oxalic acid, is obtained as an oil,^iid forms a 
' H ^:N’NU‘CO*NHj, crystallisiDg in needles, m. p, 175—177° 

[I. >uidhem of Ancihoh from Anwddthydo aivl of \^oSafrd« frovi 
- [With Edgar Evans.]-— The action of zinc and ethyl 
. r'-:!i.‘prc'pionate on anisaldehyd© in benzene solution leads to the 
of the /lydrocy-ester, OMe'CeH^*CH(OH)‘CIl Me-COaEt, b. p, 
-*215^13 mm,, which, when heated with potassium hydrogen 
■i-i at 150°, loses water and forms ethyl ^~ani8yl-a.-methylncrylaie^ 
<\i. i;ii/CH:CMe‘COjEt, b. p. 170—180725 mm. The acid 
r.riiii, this Journ., 1877, i, 411), when slowly distilled, loses carbon 
u le hiiil forms anethole. 

«!(%ia«ryi,edctcI,CHj<S>C,H 3 -CH:CM 6 -C 02 H, pre- 

in liie ,^ame manner from piperonal and ethyl a-bromopropionate, 
' ‘ u loses carbon dioxide and yields wosafrolo. 
ill, fJCKHTrenct of Sahinene in Ceylon Cardamom Oil and in Majorana 
—X liV'lrocarbon, b. p. 165 — 167°, D 0*846, obtained from cardamom 
i iii-ijuiuna oils was considered previously (this vol, i,64)to bo sabincne. 
'i-H b now confirmed by oxidation of the hydrocarbon by means of 
’ with formation of sabinic acid, it is probable that the 

'’i;i.eue obtained from these oils by Weber (Abstr., 1887, 596) and 
i'Abstr., 1899, i, 636) was formed by transformation of the 
- 'miif present (this vol., i, 229). 

Camphenee and a New CampJmucamphoric Acid . — 
’ 7'< Pall Ggtmahn.] — Various observations have suggested that 
• -rally occurring camphene melts at a lower temperature than 
■ \vuthetical camphene. To determine whether this difference 
from the presence of impurities in the naturally occurring 
: a-M arlxin or from the existence of different camphenes, the authors 
li.VfMigated a camphene, m. p. 39°, b. p. 160—161°, 1>^ 0*8555, 
" I- xui. i. 4 
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r 1 RA-'J" „» 1-46207, obtained from Siberian pinewix^ 

«oid, 0,„n„0, e^hich bu,,,..,, 

Inl, - 1 '66^ ; the salt, ^ 

Into the VrW* and treatment with ammonia, the ac;M y,.,, 

■ / n If O N crvatallising m Beedi«8» id. p- 1ST . Ii.*- 

r'''H’ 0 ’#'i ^'2l8^ The lion of acetyl chloride on , 

lhlorofo^m*’w.lntion leads to the formation of a syrupy 
which reacts with aniline, forming an anduaetd. 

toail amounts of a glycol and of an fa a,, 

solubla sodium salt, are formed togethe^ith the ^uiplu i., 

• M d by Xdation of the naturally occurring cdmphene. J ,, 
TovulmU, woborneol by Bertram’s reaction, and forms a 
rJlii^e which on treatment with aniline, yields a raiiiplai,. .j, . 

't:* -- 

irring ’ca^ene is considered to be a physical bou.uii, ,f 

"^f:Sn rftmphene obtained from eitronella oil yn,ii., . 

'A 4lip raraDlienecamphoric acid, m. p. H2 . AnoUur i 

m p B0“, b. p. 160-1 61°.%]„ .P103-89”, pre^red by tla- u, -: : 
^Li nHri Jon pure b^njlami^ i 

S“oi ,iih ih. .,u .bui.,4 ft.« a* ^ 

S™™. ST“J1» ba.™,. i ; 

formation of two products. fl 0 bp ST -‘U 

(a) The>..a^e lOa^ Med wiiK Ji.- 

D>« 1‘0092, Wn 1*46559, [a\o tu lo , . 

potassium hydroxide is hydrolysed j J,); i|. 

i ,, 87-88°, which is optically inactive. The acetiac, . . 

treatment with sodium and isoamyl formate ^‘ 9 iBiu U*‘^ ■ 

an oari/WiefAy^CM^deiiyative, Vx *• V j ^ ^ coloration 

no 1-50045, which gives an intense bluisn vioie 

, ) nw n m n 01 - 92 °, b. p. 88°/9 mm-- iMPi*-” 

by reduction of the ketone with sod^ 

ib) The lactone (111), m. P- f distilled with 

alcohol forms a glycol^ m, p. 254 , wn 
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f fulpliwric acid yields a volatile onWe, in. p. 148"^. 

19C ^ wrresjKinding to the iaetone, 
ester, b. p. i:J5 /9 iiiin., D'*^ 1098 


fl^ Ur (^^ )» P- obtaiuetl by Miiller [lot, cii,) from 

%iUc sfid hyixK?hloridei is reduced to a ^/yco/, b. p, 

lU mm. Hydrolysis of the lactone leads to the formutiou 


i 4 


ifij 


m, p, 159“ which forms an ethyl ester, 
d mm; "1-089, n„ 1-46228. 


io^«9s-' ' 


i H — 

rMe(COjH)-! — ^CMe 


t‘H; 


-<;h 




(i.) 


/OH.,-CH(UHK 

GH( OUMe - ;CMe 

\)U, 011/ 

' ai.) 


0— CO 

r\L ',-CH\ 

■ OMe— ^CMe 
(H. — CH/ 

(HI.) 


CO-0 

/CHo 1- 6 hv 
CHf ^GMe — )ciHe. 

— cn/ 

(IV.) 


h remains undecided whether the two lactones and their hydroxy-’ 
are .stnuturally or stereo-chemical ly isomeric. The constitu- 
-ii formulic fjiven are ascribed to teresantalic acid and its deriv- 
,,.i uii I lie former supposition, which necessitates the assumption 
var.ou? hY|)othetical intermediate products are formed by the 
ri ' ! f rmic acid on teresantalic acid. G. Y. 


The Present Position of the Chemistry of Rubber. Samuel 
i';. KUj? {lirit. Assoc. BepoHs^ 1906, 76, 233 — 257).-— A r^sum^ of 
... diiTuitiit methods employed in ^tacking the problem of the 
coii.'.litution of rubber. * G. T, M. 


Tbe Cyanogenetio Gllucoei<ie of Flax, (Linseed.) Wyndham 
I hi sstan ulul Tuouas a. Hekey (Btdl. Acad, roy. Bdg.^ 1907, 790 — 
^ Lmamarin. Abmand Jorissen (ihid.t 793 — 798). — Polemical, 
I to the question whether the name phaseolunatin or 

it iij. trin .'houlii be used for this glucoside (see Jorissen and Hairs, 
[i iHbC', 181 ; 1892, 602 ; Jouck, DUs, Strashourg, 1902 ; Dunstan 
Abbtr., 1904 ii, 711 ; Jorissen, this vol, i, 434). 

T. A. H. 


3romo-derivatives of Dimethyl* and Trimethyl-furandi' 
-’Ujxylic Acids. Hypoltt Tbephilieff (Ber., 1907, 40, 4388— 
‘.'i.— Complicated changes occur when these acids are hrominated 
/iiotjs solution. Tetrabro mo-derivatives are, however, obtained 
mtth tonic acid, ethyl methronate, and methyl methronate by 
• ‘Uig these substances to the action of bromine vapour at the ordinary 
i f^ rature for two to three weeks. Kitric acid oxidises tetrabromo- 
acid to oxalic acid; lead peroxide oxidises this acid to 
^ acid. 

( ^i.iciijation of maleic acid and ethyl acetoacetate in the presence 

4 2 
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of acetic anhydride reanlte in the formation of a comyo«« 
ofm. p. 137°. " i;.' 

Benzopyronium and Higher Homo^one and Isoic^ 
Pyronium Binge. Hesmah Decker and T^dor von f , 
(Annalev, 1907, 360. 281 - 342 . Com^_ this vol., ,, 
oxYKen-free salts of triphenylcarhinol having been ie.r,.MH,i ^ 
carbonium salts, the constitution of the 80^06^ descnNd xs ,, , 
of ?ianthoniam (BUnsly and 

coeroionium (Decker, Abslr., 1906, i, 687) ^dthwrsulpliui w.i.,,^ 
and of dinapbthoxonium and coerdioionium (Decker, ,1,1. 
became doubtful, since these possess the atoimc groupn,--. . f ,i. 
tri nhenylcarbinol and may cquaUy be carbonium salts, h, , 
the oxonium constitution is the diferenw m the ba«at,.. , 
phenylcarbinol and phenylxanthanol ; whilst salts of t .o i 
Lt formed by the action of hydrochloric acid and arc dr. . ,.,,. . 

70“/ sulphuric acid, phenylxanthonium salts stable in 1 o «.■ t ■ , 
acid and are readily formal by means of hydrochloric luil .M,, 
over, the sulphur isologues are more strongly basic than u.e 
- commands in agreement with the known gmter stebiluv-ut ir, ,.,. ... 
• than oxonium salts. It is now found that the action o in.,-..- 
nhenvl bromide on coumarin or of concentrated hydroihlonc : 

o-hydroxybenzylideneacetophenone l^s to the formatn.n .,t . 
sta^e which must be 2 -phenylpyronium chlonde (1), as a -a. - 
having the other possible constitution (II) would notliea-n 

i^YV 

Y/ yxci ■ 

H 




IPh 


II.) 


(II.) 


It is argued that as the benzopyronim salts are isi l..c a'. - f ■ 
quinolonium series, so the salts of 

List be isologous with the acndonium and those of tou. x ..j... • 
coerthioniumYith the coeramidonium (Decker, lerrarn., a . • ^ 

Abstr 1906, i, 690) derivatives. The preparation and pi ‘ | 
fnum’lir of Ltsot benzopyronium, xanthonium, con .-.m nam . 

their isologues are described. , ir.. . 

Benzopyronium-cldoride, prepared by ihh' ' ti ■ ■ 

with concentrated hydrochloric acid, is 

chlorido, C^HjOCl.FeCls, forms a yellow, crysUlline po ^ _ 

19^ (coir.), and when heated with aqueous acetone ,M ^ ^ 
LlUT tbo .uricMorUe, WCUnCl -irialhsc m hM- 
yellow, microscopic needles, m. p. „ p-j , . 

2 .Meiliylbenzo}>yronium femchlonde, j , . 

from o-h/droxyeUamyl methyl ketone, crystallises m ^ . 

m p. 118—119“ (corr.). The cadmioftromtdc, Oj^HsU . 

. J.ltow, oT F.p™i !>•" 
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, •j'V. reatlily l(MPes iodine, and when boated with a<|ueoiis 

' , ai'id is decomposed, fonniug coumarin. 

' r, eWonVfe, Cj^H,jOCl, crystallises in yellow 

, . ill 03—70^ (corr.), and is hygrosoopie. The jhriehlorUe, 
C\iH.OCl,FeCl3, 

: ti. vile?* m. p* 125 — 129 (oorr,), rtun'oA/eru/<j, 
Oj,H„OC],AuCl3, 

>m<i-*202^ nurcurichioride, brownish-yellow nee<lles, ni. p. 
i ^^5 — ■ cMlifUofiTonidSf Cj jU^I^Br,Cd£?r, 2 ^ brownish-yellow needles, 
/j, iv t '19i^ perhrohiide, C^ 4 H^^OBr,Br,, orange-rod crystals, m, p! 

CjjHj|OI,T^ m. p. 147 -148^, unstable, and todu/tf, 
Tiu:** red crystals, are doecribed. A by-product from the action of 
magnesium phenyl bromide on coumarin, which is 
T‘h insoluble in hydrochloric acid, will bo descriW later 
(compare Houben, Abstr,, 1904, i, 303, 334). Tho 
OU action of sodium hydroxide and much water on the 
' * chloride leads to the formation of a greenish-brown 

; iMti* containing the base, which has the annexHl con- 

i'M\ Hud is obtained also by the action of ammonia on thechloride 
; ! >olution, 

A : h Kitiiz Disseb.] — ^-o-Tolylxanthen-d-oIf 

C.HXeL^l5K^C.IT.JO,H„, 

,;.ir^d fi'KU xanthone and magnesium o-tolyl bromide (compare 
dv :it,d Docker, loc. eit,)^ crystallises from benzene in colourless 
;o.d loses ub 110°; m, p, 150'5° o-loly/xanthoJiium 

-n h'oride^ crystallises in yellowish- 

r v'i iiecdk*?, m. p. 208 — 209°. o-Tolylzdnthen, 

r.^rvl liy boiling o-tolylxanthenol with hydriodic acid and red 
-;'i;cru< in acetic anhydride solution, crystallises in colourless 
i.c-. Hi. p. 119°, and dissolves in cold sulphuric acid, forming tho 
.'.‘b-iiimn salt. X suhstaim, OgsHj^Og or crystallises in 

i ’ ltrs in. p. 162°, a hydrocarbon, {Ci 4 Hi 3 )^ - m. p, 214°, 

; t ci^froice, crystallising in leaflets, m. p. 170°, are obtained as 
of the action of magnesium o-tolyl bromide on 

‘ ‘ioLe. 

^f'ihoxi/~^J-phenylxanthonium ferrichloride, Cj^Hj^OgCljFeOl.,, 
(ill Ph prepared from S-methoxyxanthone and mag- 

nesium phenyl bromide, forms dark red crysfcal.^j, 

■ /X ni- p. 124°, and'onijtreatment with water yields 
. > ^-iiietfi^xy-d-pkenylxantken-^-ol, m. p. 133°. 

' ^OMe This has the* annexed constitution, and with 
y acids yields [oxoniun salts which are stable in 

10% hydrochloric acid and form deep red, 

solutions. 

jj'^hoiy-^.plienylxanthonium ferrichlarlde, prepared from 
• •‘'i >x\.xarithone, crystallises iu ueedl 0 .s, m. p. 154°, and is more 
ti water and more deeply coloured than its isomeride. 
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[With Kkos Febrabio.] — The green, fluorescent Bolutioi 
on dissolving fluoran in concentrated • sulphuric aci i 
S^.o-^^arboxyphenylxanihonium irulphfitAt which ia ^ble ori v 
concentrated acid. The ferrichloride^ <>4 i 

prepared by adding hydrfxjhloric acid containing solid fei r: 
to a hot solution' of fluoran in acetic acid, crystallise- iri v. 
needles, ra. p. 200'. Finoran does not form a xaDthoninm lif , 
fuming hydrochloric acid ; this difference in behaviour froui tt. ^ 
members of the group results, not only from the negative ii.H 
the carboxylic group, but also from the tendency of tlie ctui ui.: 

to lactone formation. -rr -j n it 

Dimethylfluoran forms a xa/ntMni%umferruJUOTide,\^ 
crystallising in orange needles, m. p. 216*^. 

Coeroxonol (Abstr., 1906, i, 688 ) forms ethers when k)ih.{ 
corresponding alcohols. The m$ihyl eMar, crystal!! . ^ 
less needles, nf. p. 1 33^. The npropyl etiiW, in. p. 1 

Mmtyl ether, m, p. 132°. These ethers are con-v . r> 

each other ; thus the methyl ether is formed when the eUivl 
boiled with a large excess of methyl alcohol. Coeroxonol . 
readily with acetone, forming acetonylcoeroxme, m. p. U ', 
yields coeroxonium salts when heated with hydrochlori * 

phuric a(nd. ' ^ , 

[With Leo ^Tm^.]—Erythfoxyanthraqutnone i^-tohjl ethr, 
prepared as described in D.R.-P, 158531 (Abstr., Ipoa, i. 
crystallises in yellow needles, m. p. 128*6®, and, when hcu!*.! 
fuming sulphuric acid and treated with ferric chloria.-. ^ 
\^..^y)\eAhylcoeroxoniur^fern£ihl<>r^dey Cj^Hj^QjChFeClj, which lxo. 
in reddish-brown crystals, m. p. 232*5 — 235*5®, has the pr p 
characteristic of coeroxonium salts, and becomes colour oi. 

menfc with water. \i-MeihylcoeroxonpA) a;, 
formula) separates from benzene in col(>ui h->* r} 

. p. 176®, and reacts with acids, ferming ihe i 


H 


Me 


/\ 


^/\o 

OH, I 


oxonium salts. The ethyl ethr, C, 


cr\>L 


"\/\/ 

O 

crystals, m. p 


in needles, m. p. 139®. 

[With Enos Ferrario .]— 4 : 14 -Dimethyhv* i x 
9-ol, previously described (Abstr,, i. ‘ ** 

3 ; 13-dimethylcoeroxonol, has m. p. ! ("’ 
ciL). The methyl ether, forms j-i. - 

105®. The ethyl ether, C 24 H 20 O 3 , m. p. ; 

action of mineral acids on the carbinol leads to the forint’! : 
oxonium salts; the feerichloride, m. p. 210 (160 : for. " _ , 

auction of the carbinol base or of the oxomum salt? Ica.i, 
formation of i ■.U-diimlhykbtroxen-XM, which has .‘•""y 
fluorescence, dissolves in aqueous sodium hydroxide, formma » ' : 

Z solution, and is very readily oxidised. The a^etaU is ci.t.i. - 
yellow crystals, m. p. 230®. . . 

[With Avgust WuRSCH.]~l-T/ao?anfcAra7«i«o7i^ p- 
C H OoS, prepared from potassium 

p.\'hiooresol, and potassium hydroxide, ^’■®™,‘‘'‘^i!''Vf',l!,'^.■•• 
cvystalliBes in orange-red needles, 223-225^ "h • 

fuming sulphuric acid yields the U-Tmthylco^rtlMmum -a.. 
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> xhe /emchloruUf OjjH.jOSCl.FeClj, obtAtnod in blackish* 
V in* P‘ forme^l 

, ?:on of water on the thionium salt, separates from benzene 
<i crystalline powder, m. p. 233’, and on reduction yiehls 
C.2|HnOb, m. p. 217", wdiich forms yellow 
v.jili ^^reon fluorescence, ami is soluble in nlkalis. 
hsos tEERARio.] heated with phosplioric acid or a 

mixture of phosphoric and sulpluiric acids, anthra- 
rufin^ diphenyl ether is converted into coerdi- 
oxonium telts iming tlie constitution (1), 
Th9 firnefUoride, is obtained 

as a black, crystalline precipitate. Tho m^phattif 
hexabromuIe^ and iod/de are descrihoih Whou 
treated with water, the forrichloiide yields co«-di< 
oxendiol (II), which separates as a violet, 
, J crystalline powder, forms violet- blue to violet- 
^ red solutions with intense, brownish-red iluor- 
escence, and is reduced to coerdiox^n. This forms 
an orange-red precipitate, sublimes,' forming a 
dissolves in ether or benzene to an orange solution 
with intense green fluorescence, and is readily 
oxidised, yielding tho dioxonium sidts. 

1 : 6^Dit/i{olanthraqninone diphenyl ether, 
^*26^ie^8^2' prepared by boiling diuitroantlnu- 
quinone, thiophenol, and potassium hydroxide 
in alcoholic solution, crystal iis-cs in orange-red 
-. m. \\ 24r, and on prolonged heating at 200^ and treatment 
* i; hulpburic acid and ferric chloride yields cocrdiihionium ferri- 
' n (\,,;Uj^82Cl.„2FeClg, which forms black crystals, with a green 
wlicii |X)wdored, m. p. 258 — 260'’ the hexabromide forms an 
■> croca precipitate. CoerdiikUndiof, formed by tho addition of 
‘ vM to tho coerdilhioninm salts, separates from glacial acetic acid in 
. liioss cryntals, m. p. 248°, yields a coloured, fluorescent solution if 
. ii.k'iV liotiteJ in acetic acid, and is reduced to coerddhien, which is 
lira- 1 as an orange precipitate, sublimos unchanged, forma 
r.-Mt iit solutions, and is readily oxidised to the ditlLionium salts, 
i * iJit/iioldidhyaquinone di-^tolyl ether, prepared from 

• ; cfe-ol, potassium hydroxide, and dinitroanthraquinone, forms 
■ •ji-biuHn crystals, m. p, 249° Dwi^thylcoerdithioniuni Jerri- 
forms black crystals, m. p. 204° Dimethylcoerdithenol is 
Dimeihylcoerdilhun is yellowUk-red, forms solutions with 
ti iiiKuoscence, and is readily oxidised to the dithionium salts. 

I’x Uulogous coerdiamidonium compounds have been previously 
■^nina (b'arbenfabriken verm. Friedr. Bayer (k Co., Abstr., 1002, i, 




O 

X 


‘Jl, 0 


i'.M 


u. 


1' Illation of the coeroxonium salts to the coeroxonols and tho 
' ■ • u- rf-iations in the series are discus^sed in the light of 

^ theory of partial valencies. , G. Y. 

^ . reparation of Coeroxonium and Ooerthionium Derivatives. 
-^rAiiRiKEN VOBM. Friedh. Bayer Co. (D.ll.-P. 186882. 
•• j u*. , 1905, i, 797 ; 1906, i, 687). — The aryl ethers and aryl 
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tbioetbers of the anthnu^uinone aeries when condensed wiiii ? . ,5^.^ ^ 
acid dehydrating agents give rise to coeroxonium and 
derivatives, which are used in the preparation of colouring 

Coeroxonium tvilphnle (I) results from the dehydrating ^ 
liy'/u sulphuric acid or zinc chloride on l^phenoxyantbra^juinohe 
oxyanthraquinone phenyl ether) : 



u 


.CO 


r> 


The free coeroxonium base (coeroionol j foe. ciL), a wliitt , ci yv*.; 
precipitate, is set free from the sulphate by ammonia ; its tiliU k- 
C H Oe, m. p. 145°, is a well-defined, crystalline substaijcc. 

Coeroxonium fcrrichloridet Cg^HjiOgCljFe^j, m. p. 23b , is , ■ 

in dark red crystals on adding ferric chloride and strong livinH v 
acid to the sulphate solution. 

15eD20Coeroxonium salts are obtained when the ^-naphihy! itKc*: 

l-hydroxyanthraquinone are employed in thi- f 
going condensation. 

ifen«oco«ro»onrwm stUphaU (II), the corrc>| i ’ 
cJdoride, and the /err«^orwifi, Cg^H^gO/ l.Fi V i . 
sparingly soluble, dark violet, crystalline -alt?, 
free base, fttftwfocoeroxono/, m. p. 186 — 187 , .H’psrv> 
in almost colourless crystals. 

isoBenzocoeroxonium eulpheUe (III) is obiitim-l ;! » 
similar manner from a-naphthyl-l-oxpntln;ujin:. 

Coerthionium s%dphate (IV) is a violet iv l ni.:. r-* 
suiting from the condensation of phenyM thiou;:! % 
quinone; ita carbinol base may be crystallised from al, J) .l. 1 • 
coerthioniura salts are generally more- intensely colourr.l ' 

corresponding coeroxonium derivatives, •’ 

Action of Orignard’s Reagent on Cinchonicine. Kzi > C sy 
DOCCI (Boll. chim. Farm., 1907, 46, 753 756). M itli 
ethyl iodide, cincbonicine yields a pale yellow, amorpnoi^, ■* ■■)••• 
compound, which is stable when kept in a sealed tube or over sulj sy 
acid. This compound no longer contains the ketonic or vin.M ji' 
and, when treated with dilute sulphuric acid, it yields a i.rwlurt 
after repeatedly dissolving in hydrochloric acid and preciiyntim' - 
ammonia, has the composition NH;Cj5H,jN(OEt'OH)'ClI.j i j, 
l}H:C,„H,.N(CEfOH)-OHMeEt. 


(IV.) SOjH 


Action of Halogen on Morphine De^ativ^ ^c^ 
VoNQtEICHTEN and 0. DeNSDOBFP (BoT., 1907, 40, dl.C 
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L -• L of the work of Vongmohten and Hiibner (thU voK, i, 
Ip X. > fhiied the ad^on of bromine on morphine, codeine, a* a»d^- 
L . ri'uimethioes and dibydrotnethyimorphimethine respectiyelv. 

^ V a suvthylmorphUnethine, in dilu't-e acetic acid solution, behaves 
[jif j jiif ijivlniorphimethiiie in uniting with only 1 mol. of bromine j 
coiu'cntrated acetic acid solution, 3 atoms of bromine are 
< ! Acefylli^v^ihifdro-amAthyltnorphimeUiinA fiudrohi'omide, 
i"(j .( X!5r,,HBr,ha8'ai.p. about 202"^ (decomp.) ; the pfudnichhniU, 
/ H <\Sbr;uH.>PtCl^» was prepared. By the action of sodium 

h V’ i'‘ ac^tylbromo-a-methylmorphirnethine, bromo-a-imtht/l' 
'vas obtained * the plcUinudUoridet 
(C,,H„O.NBr)3.H,PtCl,. * 

; f ; n^thiodiiU CjjjHj|^OjBrBr,MeI, were pre[Mired. 

I v: \vo/ic)iso * a • mHhylmorphimethin$ hpdrobromitkf 
OjjHj^O^NBr^HBr, 

, [;,.l i.y boiling acetyldibromodihydro-a-methylmorphimetbine 
: fi.i le with acetic anhydride, separates from water in glisteu* 
j decomposing at 235°. 

* ri J><o> p tUbaine »7MiAo6nMntcf«,C2tH3|OjNBr, obtained by heating 
wi.r.muHlihydroa-methylmorphirnethine with acetic anhydride, 

. iiiiv- in needles or prisms, m, p. 231-^233° Acetylnor-\vlhebaim 
f//<, formed by the addition of potassium iodide to the preceding 
iind, has m. p. 236° 3V-p-Me6«ine niethwdnle, baa 

;■ . A. McK. 

Preparation of Sulphonio Acids of Acetyl Derivatives of 
I rphino. Kn'oll it Co. (D.R.-P. 195601. Compare this vol., i, 235). 

morjihine is gently heated with a mixture of acetic anhydride 
■ i nli luiric acid which no longer gives the reactions of sulphuric 
!. It is ennverted into triacetylmorpbine. W}»cn, however, the 
is carried out at temperatures lower tlmn that rer|uired to 
'.V. It ac tyl sulphuric acid into aulpboacetio acid, then the base is 
• . i.'.iiitM'isiy acetylated and sulphonated. The product, diacutyl- 
: hn'’i(ulpJionk acid, is precipitated by ether from its aqueous or 
; uc solutions as a white powder, which on acidifying separates from 

• lis.diiio solution in clustei*8 of needles not melting below 280°. 

^ I orally the case, the introduction of the sulpbonic group greatly 

the toxic action of morphine. G. T. M. 

Intermediate Product in the Formation of rt;)oMorphine. 
y Acii and Hermann Steinbock {Bar., 1907, 40, 4281— 4285). - 
1 f‘ i'‘'trict<*d action of hydrochloric acid on morphine yields a 

• termed by the authors jS’Chloromorphide, which is isomeric 

* -1 .iiryver and Lees’ chloromorphide (Trans., 1900, 77, 1024), and 
‘ i;v) j,e prepared from the iatter by the gentle action of hydro' 

' ' ■^^Uiwnorphide, C| 7 Hjg 0 . 2 NCl, crystallises from ether in a drusy 
• of }»nsms or from alcohol in prisms, m. p. 188°, and Is more 
alcohol or benzene than its isomeride. When freshly 

• ^ from its salts, j3*chioromorphide is readily soluble in ether, 

‘ one crystallisation it dissolves only spiringlyin this solvent. 
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Ita gaits are mostly readily soluble, but tbe mtniKs separv 
nrisms With sulphuric acid, it yields a tu/pAo-denTativ,> 
P C,,H,,0,,NC1S, 

which crystallises from water'iu glassy prisms conUinin;; 
haH a neutral reaction in aqueous solution; the sulph ; 
vieM-^ a crystAlline (itxtifl Jorivative, and. when heated wi- 
140 s it is converted into a crystalline att/^jAiHSompouna 

chlorine, ,, .. v • u ^ i, 

'J'ho isomeric ehloromorphide iloc, cit,) yields no crystal i 

derivative. . „ ^ a r 

ti-Chlotomorphide methiodidSi CjgH2i02NClI, separates fr 
dense crystals, m. p. 210° (decomp.), and is decomposed w 
with an aqueous alkali, yielding » , 

Ac«ti/l-^-chlorom<,rphide, CijH^^OjNCl, crystallises from 
needles, m. p. 163“, and yields a methiod%<U, m. p. 177' {,1c 


fr;,- 


!a , 

ht-n U., 


T. ii 


Preparation of Additive Products of Alkylnarceine 
homonarceine and their Alkyl Ethers. Kn-oli. ,(• Co 
186884 Compare thi.s vol. , i, iZ^.—Methylnaneine mtlko^ul, 

CjjHjjMeOsNMe-SOiMe, 

m p. 184—186“, formed by the interaction of narcemo (1 
mottiyl sulphate (2 mols.) in alcoholic potassium hydroxrlo ; 
chloride decorapoFe.s at 196“ The tollowiug compounds^are al-o 
Kthylnarctim ethiodide, Cj^Hj^EtOgNEtl, m. p. 140 Ml. 
by the combination of ethylnarceine and ethyl iodide at si) 
narceine methiodide, C23H25^4208^^®J’ ™’ Pj. ^ 

methylnarceine melhophosphalt, C23HjjMe08NMe-P0jAle,,. 
chloride, m. p. 136“; methylnarceine nulhohetizenetulpUomtf, 
C,jH,8Me08NMe-803Ph, 

hydrochloride, in. p. 136“; methylnarceine methomlmte 

C„H„Me08NMe-NOj. 


or Aikyi 
d).i: : 


rai'i ; 1 

iu L\ ; 


T. M 




Preparation of ayioNarceine. Knoll & Co. (D.i:. P 
Compare this vol, i, 236).-a;)oNarceine (I), 7®''®"' 

112—115°, is obtained by treating narceine (11) with « . 

agents, suc-ii as I'l;’’ 

_ — CO yO-CHj acids, acid cld 'n i-. 

^ ^ ^ ‘ acid unhydrid^i': 

extracted with cth-T i 
converted into it? ? ; 
chloride^ 

CjsHjAy.llCl.i!;' 
yellow neeille.v tn. 
144°. This salt is = i 
sparingly soluhh' nt t 
water; but dissolves 
readily on warniinJ 
gives the ordiniin 

loid reactions. 



OMe 


<: 


OMe /COjH ^O-CHj 

Vco-cn,-/ ^-0 


NMej-CHj-CHj OMo 


(II 


ceine is insoluble in water, but dissolves readily 'C 


tiie 
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■ 


^ , 5- ii i. excepting light petroleum ; when warmotl with alkalis, 
p,' 'iverteil into narceine. The rt;;onarceine ytietJtos^tilphaUt 
from alcohol and ether in needles; it forms similar 
jHfUuds with other alkyl halides, sulphates, and phosphates, 
' ' ti T. M. 


^theobromine, von Sztankay 1007, i, I80d; 

/ /, 1907, 40, 322).— .4 nwof/«oiro7u I u« M(k)' 

^ NaCyH;OjN^,OMe‘C^H^*CO^)Na, is a wliite, slightly 

u -corvid jx)wder, melting and decomposing when oavofully heated. 

I ptv^u.iuite theobromine and anisic acid from its aqueous solu- 

w.u.G. 

Condensation Products of Ethyl Leevulate, Hydrogen 
Vsaide, and Para eubstituted Anilines. Hermann WEHEK{7>'<jr., 

' : 40, pm— 4052. Compare Kuhiing and Falk, Ahstr., 1905, i, 
■ — riio author's aim is to ascertain the infltience of negative siib- 
. ,.i-.:suu the stability of the pyrrolidone nucleus. The condensations 
,iir:e i out in alcohoHc solution on the water-bath. l-p-CVd^oro- 
/ ' ; ?/,«//( >/Ipt/rrolido7i6~2-c(irboxi/loniiril«^ 

r^ivlt, !Uid the carboxylic acid have m. p. 40— ’42^ 207’’, and 179^ 
tivt'lv. The corresponding eompotmds, obtained froui ;j-broruO' 

. have in. p, 40 — 5P, 208*^, and 189'^ respectively ; the 6«riu«i 
M-iV,- >:ilu and the methyl ester were prepared. The nitrile yields 
iiiiidt' with ammonium sulphide, and y-oximinovaleric acid by 
V- nai ht with hydroxylamine hydrocblorido. l-p-/otio;?4en^^’2- 
\,'iriiiroHdone-'2-<uirboxyf.onUrile is an oil, from which the amidCf 
.. : 1:22 , and the car^oacyZio acid, m. p. 211 — 212", are readily oh- 
*: ■! /> Ami nobenzODlt rile condenses witii hydrogen cyanide and 

’ \i :.i vuiiiic to form an oil from which well-defined derivatives liavo 
!i ( htained. Ethyl p-aminobenzoato condenses readily to form 
0X*CMe{NH*C6H^-0O2Et)-CH2*aH-U)2Kt. in. p. 75°, 

tlio dicarboxylic acid, 

!= -2^ — 229°, is obtained by hydrolysis ; the ethyl cs^er-amtdc, 
Wf has m, p. 149°, and the oorro- 

: ester-amide^ 171 — 172°. 0. S. 


Preparation of Amiuo-B there.] Emanuel JIerck (D,R.-P. 
-fho amino-ethers having the general formula 
Z:K*[CH2]^*6’R 

■ hianied by treating the halogenatcd ethers, X*[CTr2]j.*0*R, with 
• ^d;iry amines. The hydrochlorides of these amino-ethers give 
' -mi solutions and have a powerful ansesthetic action. 

vdimethylaminomiyl ether ^ 0 Me*CtiH^’ 0 ‘[CH 2 ],^’NMe 2 , 
” .f was produced by mixing guaiacyl c-bromoamyl ether 

'^'f^^^lhylamine in closed vessels; its hydrochloride is soluble, 
‘ p/^enyl ether, Ph‘0»[CH2\*C5NHi^„ b. p. 150°a0 mm., 
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phenyl etfur^ Ph* 0 ‘[CH 2 ] 5 *NCjHj^, K ^ 

3 moi. y Piperidylpropylguaiacyl €theryO'^^*ijf^^'0\VM ^ 
b p. 173 /10 mm. (.piperid^amyl guaiaeyl 

OMe-C,H/0-[CH,VNC,Hio, 
b p. 19075 mm. €-Pip«ridylamyl rtutnihyl 

b. p. 170 — 17274 mm. t-Pip^ylpropyl Uiymyl uhtr, b, p 
6 mm. f.-Piperidylamyl thymyl ether ^ bi^ p. 200— 20 2 ^ ^ 

t cauiphidinylamyl tkymyl ethers C|flHi^* 0 *[CH 2 ] 5 *NC, || _ j., . 
chloride, ni. p. 122—1237 were all prepared in a similai ‘i.u7;,/7 ‘ 
the corresponding brominated mixed ethers. (; p ^ 

Preparation of Pyritnidine Derivatives. Kmam y.i 
(D.R,-P. 185963).— Pyrimidine derivatives having the genn ;! 

R*'C<^glQ;^v!>C<^K^v, are obtained by condensing {..ri v^,, 

tbiocarbamide, guanidine, or their derivatives with alkyl i 
inalonamates, or cyanoacetates, or with malononitrile, or r/: t;;. 3 ^.. 
di-alkyl derivatives of substituted malonic acids in the 
carbides of the alkali or alkaline earth metals. 

4-Iminobarbituric acid results from the condensation (if t nrl a :, . 
ethyl cyan oacetate, and sodium carbide in xylene sol\itir)n, U -n; 
cipitated from the resulting alkaline solutions witii turti ’ t 
5 :5-Diethylbarbituric acid is similarly obtained from carlMnn ii .*;: 
diethylmalonate^ and sodium carbide, (k T. ^! 


Hydroxylopyridinechromium Salts. Additive Salt Form 
tion with Metallic Hydroxides. Paul Pbiffer [and W. 

(Her., 1907, 40, 4026—4036). — The monohydroxylo , diiiyJn \ 
and trihydroxylo-compounds, derived from chromiinntetn .t i j 
pyridine, were found to form salts with acids by dirtcL ait kc 
(A bfitr., 1906, i, 531). Such additive salt-formation li i> l.rn >; 
also in the case of other metallic hydroxides (this vol., i, : ii. ‘ d 
Werner, this vol., i, 1S9, 239 ii, 560). The present p.ij'+ i im * 
an account of further observations made with members oi liie {»vi ; : ‘c 


chromium series. 

The hydroxylo-salts, derived from chromiumtetra-aquo.lii'Vii 
prepared by three methods : (1) the removal of a mol of aci l ir 
aquO'Salt by the action of a base ; (2) the gradual addition (if o. ; .. 
to a polyhydroxylo-compound, which leads finally to the {iirniHb .. 
the tetra-aquo-salt, and (3) the action of normal n ( 

aquo-salts in aqueous solution, which leads only in certain ra ' > t* j 
formation of hydroxylo-salts in consequence of partial huiu'iy.' 


the tetra-aquo-salt in solution. ^ 

Hydroxylotriaquodipyridinechromium thiocyanate ariu ? 
have now been prepared by tho action of ammonium 

sulphate respectively on dihydroxy lodiaquodipyridinechromuim c 


'h 



in acetic acid solution. ^ rn p • /OTT (OH d. 

Pihydroxylodiaquodipyi'idhiechroniium iodide, [Orir}./ 7'j7.; j,,7v 
" 'tned by addition of potassium iodide to the dihydroxy o-ti 

Ur. j-i/1 anlnfion nr tn the monohvdroxvlothiocyanate jn i i - 



ORGANIC CHEM!STUY. 


107 :^ 


• v Lt J greeniah-^j powder, and on treatment with a mineral 
‘ thtf correaponding tetra aquo^lt, 

“ 7, r*. l(^lia<modivyrxd\iu<Ji^ tfixocmnaU, 

[Oi;P;j(OH5),(OH ).,]SCX, 

hv adding pyridine to the mouoliydroxylo- thiocyanate in 
- ciict I water, or by addition of ammonium thiocyaniite to an 
* (k.M-* 'ohition of a soluble dihydroxy lO' salt, forms a gi’eyish-brown 
» pr, a slight alkaline reaction in aqueous solution, and forma 
7 f^,} rrita aipio saU on treatment with mineral acids. 

1* ir 'vvImliariaodipyridiDechromium sulphate forms a greyish* 
^ solution, which appears reddish-brown in thick layers, 

,,!.37r> icwl on addition of mineral acids, and yields the chloride and 
.1' ci rvish-green precipitates on addition of sodium chloride and 
.i.v..uai i-dide respectively. 

> ^ WwoiWt/^jrridtnsMromtum nilraU, 

^ [CrPy,(0H3),(0H)JN03, 

. jf. I ''lien chromiamtiibydroxyloaquodipyridine is treated wiili 
;; iil amount of nitric acid, or by the> action of pyridine on tetia- 
, i j vi i-iinwhromium nitrate in aqueous solution ; it is obtained as 
rd rev )M)ffiler, has a very slight alkaline reaction, does not form 
. ! with m|ueou8 silver nitmte, gives precipitates of the 
dihydroxylo- salts when treated with sodium chloride, 
hrciiiiide and iodide, and ammonium thiocyanate, and is con* 
I into rtrd tetra-aquo-salts by the action of mineral acids. 
a‘iHv>iij>tfndtiuchromium nitrate, [GrPy2(OH5)^(NOjj)3, prepared 
•. .fisi tion of concentrated nitric acid to the preceding i-alt and 
over soda-line, forms light red leaflets, is deliquescent, 
forming red solutions in water and alcohol, and gradually 
■,v> inp*.*es to a ditty green, viscid mass. 0. Y. 

.Preparation of Isatin Derivatives.] Kalle it Co. (D.R.-P. 
and 18*2261). — The condensation of i.^atiu and d-oxy-l-thio- 
in hot aqueous sodium carbonate leads to the production of 
'.■ly ^J.i^lingiy soluble colouring matter, having probably the con- 

1 r.i' *uWtaD(o furnishes a soluble reduction product on treatment 
reducing agents. When isatinacetic acid is substituted 
r M'ui in this condensation, a colouring matter is produced which 
a soluble sodium salt separating in lustrous, bright reil 
i;-. Ihis substance is a wool dye of considerable fastness. 

G. T. M. 

Asymmetric Nitrogen. XXX. Resolution of a Cyclic 
ij-ymmetric Ammonium Base. Edgak Wedekind and 0. 

1907, 40, 4450--4456. Compare Buckney, this 
. 1. i22). — The authors have resolved methylallyltetrahydro- 
</-bromocamphor8uIphonate by recryalallisation from a 
\p ^^oll vents. The less soluble /-base tZ-acid salt has [o ]y -f 39 *09*^, 
and on treatment with concentrated aqueous [lotassium 
>ie!ds the iodide, [a]^ +20*57°, -64*98°, which rapidly 
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undergoes raceaiisatjon when dissolved in methyl alcoliol. , 
fioluble <i-basG «/-acid salt has (a]^ +76*48®, [M]p +3.'i 7 j 
values give [M]u -80*3® and + 105 7® 'for the /- aud ; 
roHt^ctividy. On further fractional recrystallisation. 
having [M]„ +434® was obtained; this yields an iodide 
lecry.^talliHation is optically inactive. 

Jimzylmelhyhetrahijdroquinolinium brcmide undergoes |nu !i.U 
wheti lecrystallised. The d-6r<wn(xaw»//Aor«u/;?Aotia^« 
colourlcHS prisms, m. p. 180® (decomp.). Attempts to ^ 

Balt were unsuccessful (compare Jones, Trans., 1903, 83, 1 u;, 
[With Kobeet OECH8LEN.]-*AMy/ l^-m€thylUtrahjdro^jnuuJ,^^^_ 
acetate d-campIior$ulpho7iatCf ^9411250^^8, prepared from iht- 
crystallises in colourless needles, decomp, about 95^ [a .ii; 
[M]i, +51*0®, and is hygroscopic. Attempts to resolve lui, 
were fruitless. li V, 

Carbazole. Gustav Schultz and L. Havenstelv (/. Ck„ 
1907, [ii], 76, 336 — 349),— An investigation of the Kul].li(jim uii, . 
carbazole* (compare Gmebe and Glaser? this Journ,, 2o, , 

Bechhold, Abstr., 1890, 1297 ; Wirth and Schott, Abstr,, , ;,i 
—Carbazole is sulphonated slowly at the ordinary tern [h rut ti[> , > 
rapidly at 70—75®, by concentrated sulphuric acid; tin* i»:a , 
product contains di- and tri-sulphonic acids together witii 
carbazole. The disulphonin acid is isolated as the b^irium .a,-., 
C ILN(SOg)3Ba,3HjjO, which loses 2HjO in a desiccator, ;u.d Uwl- 
anhydrous at 180 — 190®. The free acid is obtained as u tran^j ir,' - 
compact mass, m. p. below 56®, becomes blue on the surface, v 
brown coloration when fused with resorcinol, and on ■s;*?; 

oxalic acid forms a blue dye soluble in water. Tiie 
0 2lLK(S03Na)2, and potassium salts were analysed. ju.’ 
disulphonyl cUonde, Ci£H7N(S02Cl)2, prepared by hcatir; it.' 
potassium salt with phosphorus pentachloride in a water : ,1 

hydrolysed by hot water, and reacts with ammonia, foniiini: h 
disvlphonamide, Ci2H7N(S02-NH2)2, which crystallise.^ in c.:. uV ■ 
needles or triangular plates, m. p. 220 — 225°. The sulfiljorv 
groups of carbazoledisulphonic acid are displaced only with . ‘ 
the acid remains almost unchanged when heated with alkalis u: , 
but yields a phenolic product at 300—320° ^ Distillatmu 

potassium disulphonate with potassium ferrocyanide or ryjum.v ^ 
the formation of carbazole. When heated with concentrated rithi '■ 
oil the water*bath, the potassium disulphonate yields u--^ 

mirocarhazolesidpkonate, which crystallises in yellow need t '. 

Potassium niirocarhazoledisulphonatej ^ ' 

formed by beating potassium carbazoledisulphoiute "iin ■ 
theoretical amouut of dilute nitric acid, crystallises lu vrihov wv.-- 
loses about 2H2O in a desiccator, becomes 'y'; V . 

intumesces when heated, and dyes wool in an acid-oa ‘ • y 
resembling naphthol-yellow. Reduction of 
means of hydrogen sulphide in ammoniacal solution 
formation of ,M><assmm hydrogen aminocarbazohdwulyliona e, 

NHj-Ci2HoN(S03K)-S03H,3H20, 
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,' .iUi^ ip colourlwa neeOlos, loses 3H,0 at 120^; anti 
.hI with nitrww Acid forms a (Oaio^salt; this couples with 
. farming a red dye, which crysUHises in needles, and in an 
\ , > wool red, 

; carbazoltiri^fJionate, obtained from the filtrate from 
. .iisulphonate, crystallises in white nee<ilos containinjr 
H,*.wb,ch IS lost at 190-^196®. ^ 

Sitfstu'!! of the product of complete sulphonation of carhazolo with 
concentrated sulphuric acid on the water-bath leads to tlio 
of a mono- or di-nitrocarbazoledisulphouic acid, depending 
3 the auiount of nitric acid eniployoil. The mononitro'acid is 
-itnri m til is manner in an almost (juantitjaive yield, and, when 
i uii.l diazotised, wuples with jS-uaphthol, forming a red, or 
• n ^ j.ajhtiiyUtaino a riolet, dye. q Y. 


Derivatives of />Xylidine. Gustav Schultz and A. Vetknv 
■ 19o7, [ii], 76, 331 — 336). — The base, m. p. 208"^, obtained 

l uy ^i^Hiuct in the separation of />- and w-xylidine by means of 

- nidi ii\de is found to be phnyldi-^minodi-ii-xyli/lmetJiam, 

CHPh(C,H2Me,*NH,),, 

; 1 . tK-4 prepared by boiling benzaldeh'/de and ;>-xylidine with 
.Uic hydro^pm chloride. It crystallises in light yellow prisms, 
i fi riiis a diacelyl derivative, C 27 Hj,p 02 N,, crystallising in wiiito 
iJi. [K 217^, and a dih^oyl derivative, ni. ]). 

.‘-■jjO. The action of nitrous acid on the base leads to the 
n ii oa of a phrnol, m. p. 162'^, which yields a diacetaie 

CHPh(C,H2Me2-OAc)2, 

• • tuisiiig in white needles, m. p. 158^. 

Mtiiiir bases are obtained by boiling m- and /^-nitrobenzaldehydo 
!) ^-Ayliiline and alcoholic hydrogen chloride. 

1 i. ^ uj->oVrt> compound, N 02 ‘CgH,*CH(CttH 2 Me 2 -NH.,)„,C,Hg, crystal- 

- from lioDzene in yellow needles, m. p, 210'', and“joses CJL at 
^ foriiiiug orange needles, m. p. 227°, The diacelijl derivative, 
H < ri vstallises in yellow needles, m, p. 232°; the dibenzoyl 
v.itivv, t’.-HsjO^Na, crystallises in needles, m. p. 261-— 262° The 
Jn>cldwi<U wim analysed, 

I . < 1- xUro-t'ompound crystallises in prisms, m. p. 102°, or after losing 
H :m L<» . iiL^ p^ 237°. . The diacetyl derivative crystallises in white 
V derivative forms yellow needles, 

-255° ; the dihydfochloridc crystallises in yellow leaflets. 

G. Y. 


yagnesium AlkylhaUdes and Carbodi-imides. Max Busch 
UOBEIN (Ber., 1307, 40, 1296-4298),-Carbodi-imide.s 
« compounds with magnesium alkylhalides which are 

normally by water, forming amidines. Thus carho- 
‘i" , “ogoetium methyl iodide form colourless needles, 
h ’ .« aip^nylethenylamidinc, HHPh-CMelNPh. Diphmyl- 
./cnu ,,jr, bHPh'CPh.NPh, forms colourless needles, m. p. 

^ u (-l)Ct.yha.naphthetylamidiEe,7iHPh-C(C,„H,);]SPh(Bd68neck, 

} do), formB silky, glistening needles, m. p. 184°; the 



1076 


abstracts or chemical papers. 


kyiroeid<yndt forma trAnapAreni, pointed 

CTAnAmide and magoeoam plienjl bronuda form pber.vU^.^;, 
amidin©, NHPb’CPhINH, colooriew needlesi m. p. 112^ k. p. 

preparation of the Lenco*derivativee of the Indoph^jc^ 

AKTIEN'GEaELLSCHAFT FUB AsILIH-FABBIKATIOS (D.R. P. \k^ 
184651).— When the quinonemonoiisiineB, obtained hy rai Ution ^ 
p aminopbenol and ite denvatives, are condeni^ with arum 
in dilute hydrochloric acid, leuco-derivativwi of the icdo^ 
produced, providing that the imine is not present in excess, 

p-Aminophenol hydrochloride, when oxidi^ in aqueous so lution w^t 
the calculated amount of ferric chloride, yields quinoneimicr, 
addition of a solution of a-naphthylamine hydrochloride )i a i. to tb. 
precipitation of leucoindophenol A similar result is obtain.,.! v . 
o-chloro-p-aminophenol and o-naphtbylamine, or the sulphouic j 
this base may be employed. . 

The leucoindophenols ere likewise produced when the ph.!*. 
having a free para -position, react with the quinonedi - 

molecular proportions. Thus fi-p-phenylene<hmethyldiarui[,.‘, oxijt,..: 
with ferric chloride to quinonedimethylimine and tlien euf.lrt^.; 
with phenol in aqueous solutions, furnishes a leucoindophcriol whs I; . 
obtained by salting out. <■. i M, 


Tertiary Aronaatic Hydrazines and Amines. IIL I[K5\t:; , 

Wi ELAND {Ber.f 1907, 40, 4260 — 4281. Compare Ahsti.. 

i, 453, 830). ^The blue or violet coloration obtained when t.. tr:iph^:,v:- 

hydrazine is treated with acids (Abstr., 1906, i, 453) Ls found : /r-e 
due to the formation of salts of the hydrazine derivative. As ..-ri 
phenylhydrazine rapidly undergoes the benzidine rearran^^* uit i,?. tJ- 
author has investigated the formation of the above salts witdj T. tn :- 
tolyihydrazine. These violet salts are obtained by the addiii.ir. r.u 
only of acids, but also of the halogens halopu compoui.dyu r. 

as phosphorus pentachloride, Ihionyl chloride, antimony jiutitacKluriA , 
and stannic, ferric, aluminium, and zinc chlorides, Ni.t's .i '* 

additive compounds, but not double salts, and are rcsolyeil by w.v.rr r 
alkali into the tetratolyl hydrazine and the decomposition j ioduc:' t 
the halogen compound employed. 

The stmctuie of these additive derivatives is 


expressed by the formula: N(CQH^Me) 2 *NCl(C^jH,^Me). 
for the hydrogen chloride compound, and by 

N(C,H,Me)2*N(MC]n)(C,H,Me):<(^>IeCl 

for the other halogen compounds, MC1» representing FCU 
This quinojQoid constitution is supported by the observation t 
phenylhydrazine exhibits a tendency to form these adduce > er .» < 
much less marked than with tetra-/^-tol)lhydiazine, 
of the simple quinols, the presence of a methyl ^oup m - i 
position greatly enhances the stability of the qumol 

The reduction of these violet salts by stannous u ^ ;iiMj 
di-D-tolvIamine. Their sponlantous decomposition in bo 
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» pil* ^ wwp^wd, 

. • 1 j^v.t Ai,7rs of di>o4f^Tlimifi«^ alihoQgh it doM licit sppciur tpSuivo 


mcdecular weight 
jiJiiitiofi of bfonuno to t6tr&>p>tolyIbydras}iio remltt in ^lo 
of a perbronudo, 

>U'«H4Mo),*N{C,H^M6)(Br*Br):/ ^MoBr (t), 

^ <kcompofies into dt-p-tolylomine and a lUbromodi.p-tolylwnme, 
Ifljo unchanged form, tetra-;>-tolylhydraziD8 tak^s up 5 atoma ^ 
»i,£je, yiti'ling a periodide, \?tech has the colour of the associated 
^ aiui shows none of the- reactions characterising the vioWt 

j Pure* colourless triphenylamine, when added to sulphuric acid 
alone or in acetic acid solution, gives no colomtion if the liquid 
is&i-pi cool, but, on heating, an intense, blue coloration appears (com- 
pai 5 (ioidbt'rg and Nimerovsky, this voL, i, C21); no compound 
itdogouii to those formed by tetra-p-tolylbydrazine is, however, ‘ 
Further, tri-p-tolylamine does not react with sulphuric, 
itdfuUloi ic, or acetic acid, but gives with antimony pentachloride* 
or phosphorus pent^hloride dark blue, crystalline, additive 
j^tducU, whicli, on decomposition, yield tri7>-lolylamine. 

The j^rbroinidi of Uira-^tolylht/draiiine, separates 

(tt-ifl a benzene-chloroform solution in moderately stable, blackish- 
mht tiee^iles iiaving a faint green, metallic lustre, and decomposes at 
ibout 5b . On decomposition, it yields a dibromdi-^4olylaminej 

CVH,Me-NH-CH<^^^;^^jj->CMe (1), 

i^panitlrig from methyl alcohol in colourless, spear-like 
a. \K 5D'-'. 

Tbe 028 H 2 gN 2 ,PCl 5 , prepared from tetra-p-tolylhydrazine 

phosphorus peiitachioride, separates in slender needles The 
.Mumn i^tutachMt compound, C^jHj^Nj.SbClj, forma atable, broad 
c^lts with an intense green reflection, m. p. 107“ (decomp.) ; the 
rillitloH of pyndme to the violet solution causes the gradual dieap- 
fw»fice of the colour, whilst the subsequent addition of water 
i^ipihttes tho vmlet ^ compound. The periodide, 

from benzene in shining, blue scales decomposing at 
rif^toii/iamjne, prepared by the interaction of di-p-tolyl- 

^mc,p.iodotoiuene, and potassium carbonate in presence of copwr 
i fiSlv Abstr., 1906, i, 426), separates from acetic acid as 

Jj P* 117" and distils undecom- 

iWk’ concentrated sulphuric acid, it gives a colourless solution, 
When heated, assumes a bluish-green colour. With bromne, it 
tt a M^rating in dark blue, bronzy needles, 

lSh--}A'»Q and giving a dibromotri-p-tolylamine, m. p. 

fonaji A deemp^ition. With phosphorus pentachloride, it 
Md with * ^sAiN»PCl 5 , crystallising in dark blue needles, 

^iUllLLTr^^ pentachloride the compound, C 2 ,H 2 iN,SbC 4 , 
blue needles having a metallic lustre, m. p. 
vwxomp.j. T H P 

'■^h, xciL i. / * ’ 




¥/ BoLia«ilCa [acj/ 

J[ 4 K 0 Outuu] {J. pr. Vhem^f 1907, [ii], 70, 381— -301. Cor^p^j^l 
^l., i, 969, 970).— The action of faming nitric amd on p.mi 
leada to the formation of a mixture of 2 : 4- and 3 : 4-<iihitti 
jfccid. 2 :4-DimtrobeDzoic acid ie beat prepared by j 

3 : 4-diiutrotolaene with chromic acid in concentrated Hulpharic j 
solution at 45—50°. FUtyl 2 U-dinitrc^nzocU^ prepart.f by 
the acid with alcoholic hydrogen chloride or by the acti ^i of , 
iodide on the silver salt, crystallises in white needles, m. j> 41 ^ , 
readily changes into an oily modification. 

; '^2-iii^ifro*4*«TOtwo6ewc^ ctctd, prepared 

2 1 4 -dimtrobenzoic acid with hydrazine hydrate in alcoLoli. solajW 
trystallises in scarlet needles, m. p. 255°. The $ilvci\ K M 
iwd iodium, salts were analysed, Th,- tthyl ^ 

formed by boiling ethyl 2 ; 4 -dinitrobenzoate with aleoholi j hydr*i^ 
^^ydrate, crystallises in yellow needles, m. p. 130°, and i.s liy«.ho!yi«dk 
boiling dilute sodium hydroxide, forming 2-nitro-4-amin(>ht i. 2 <*Le 
" ^--^itrO’^-uininob€nzoylhydf‘(izid6f N 02'CpH jj(N H^) * CO * N 1 1 ■ N I{,^ ^ 
formed by boiling ethyl 2-nitro-4'amiDobenzoate with dilut*^ i^ydruj^ 
hydrate ; it crystallises in golden leaflets or reddish-yeliow t ducua, 
m. p. 212 °, and reduces ammoniacal silver nitrate orFclilinj: - 
when heated. The henzylidene derivative, Cj^H^ 2 Csl^ 4 , forms ywbf 
crystals, m. p. 187—189°; the o-hydrosxfybenzylidtne dtriviiin, 
O 14 H 19 O 4 N 4 , separates from alcohol in glistening crystal^ tn. p, 
the iwpTopylidene derivative, CjqHjjOjN^, forms golden crystals, d».^ 

204 206°. The di 6 e?^ 2 oy^derivative,NHBz*CgHg(NOo)-CU’>; H-NHBl, 

m. p. 239 — 241°, is prepared by shaking the hydrazido with beoicyi 
chloride in aqueous sodium hydroxide solution. The fmcebyOlenv^iin^ 
0 i|Hi 40 <jN 4 , obtained by boiling the hydrazide with acetic aid.jdridi, 
crystallises in leaflets, m. p. 256° — i v 1 

3i8“2-nitT(h^-(iifii^obensioylhydrazidef 
formed by boiling the monohydrazide with alcoholic iodine solutwi 
"or> together with ethyl 2 -nitro- 4 -aminobenzoate, by the action d 
hydrazine hydrate on ethyl 2 t 4 -dinitrobenzoate in ethores! or con- 
cmitrated alcoholic solution, separates from aqueous 
*^yellowi 8 h-brown crystals, m. p. 238°, and when heated with ak oholic hydro 
gen chloride at 110 ° yields hydrazine and 2 -mtro- 4 -aimiiobeDzoic ^ 

2-i^i/ro-4-^?»imoien2oyfaaotwiirfd, N02*CQH3(!NH2)*CO'>\,pre| 

the action of sodium nitrite on the hydrazide in acetic j*o u ion, 
obtained as an unstable, red, flocculent precipitate, det.uiates ^ 
boated on platinum, is hydrolysed by dilute sodium 
a^imide and sodium 2 -nitro- 4 -aminobenzoat^ and 
boiling aniline into 2 -ni<ro- 4 -amtnoiensant/ioe, r 

Ci^lises in ,.hite needles, m. p. 226°. and forms an 
iSHiU-OsH 8 (NOj)-CO-NHPh, crystallising in J®’*®* * 

388°. The action of boiling alcohol on the ^ 

formation of a dark red syrup, which w probably ^ 

men^'wit^ an a&a!i and hydrochlonc aad, it )iel(is rntro-j p 
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ir^lvaed boiling with 

^ I 1 AiAitiU « to tbe action of u;ruiw««» T‘'’"T3^ 
nitrophenols, m- and 

rnitroeodimethylaniline are now given (compare 

ttr' 


hydrwina bydin^.i 


^ 'r' ', MrannVhydratefethyl I nitrophthalate forms Aydrasmit^j 
'5‘ -j , which U obtaineilJ. 

I . ^i«™tiona. does not melt at 300“, forms a 1^. 

ytilow iiu4 Hid m hetizaldazine when shaken with 

foatows t?oUition, yio ^;th acetic acid, yields i-nitrophU^yj* 

2ntaU«‘hyde, and, on ^ 1902, i, 98). This i* 9^> 

l^jaraxiit. (llogert and suVumes glowly at 200^ ^ 

in aqueous albaU;^ 

tfia naaion in aqueous 8omti n, a ^bich gives precipit»t^ 
jbU..rlv.nales fominga d^p C®HAN K.3^ 

iritli smalts of the heavy TT O N Cu salts are dcsOMWl^. 

C\.HAl'eCa, with bensaldeh^d*^ 

Tt. h) .lr.«de remains "'“‘^XlTvZ, ,,„d S-nitrophthaUo mW 

-- •> ■»;■ « 

^,, ,w.i,.. »o,c.h.< 5 ;:|S, p~p»' >■>; ^ 

mlaiion. The dtocefyf derivative, NOj-C,H5<pQ.^^ij. ® f 

UpsUck the hydraslde with acetic anhydride, 

,165-, and U hydrolysed by boiling w^er. Myl i nitroi^i^ 

iyd,.iu/«»r!oryfafe, NO.-C.H.^Q.^.CO^Et' 

0»Vot.u.sium salt with «%' «'''“''“"^Tj|^i„7wtSr'yieldi5 ^ 
Uts.m. p. 115“, and is hydrolysed ^ TS^um tolt «t 

hyimule. The action of ethyl chloroacetate on the potesei^ sa^ 

120-150^ leads to the formation of a pe^' - C. 
lt2^ i KitrophthaJylhydrazide is attack^ y binary temper*- 

-10^, but not by concentrated nitric acid ^ orpotaS^ 

tare ; the action of potassium permanganate, c fhe formation of 

dkh^mate and conwntrated sulphnrie acid leads to the formauon 

4-niUophthalic add. rn.'WH 

^-AmiwyfMe^lhydrasii^ prepared by 

4 2 




am) 

_ IT, miofpie^ 

3* melt hi 300®, bas an and reaeiion in aqnenoa aohtiuQ, 
'^Utad from ita brown alkaline aohitions bj carbon dioxide 




bot dilate adds, but eeparatea unebanged on cooling, acd 
;^Jfitate8 with salts of the heavy metals. The sodtvm, 

Vf^ C,H,0^^a,7H,0, 

rd^l««w,C„Hj,O^NjCa,and cop/»r,CjjHj,O^N^Cu and C^II^O N'xvon" 
ildU are described. When heated with concentrated hydroctlS^ 
idd at 160®, the bydrazido is hydrolysed, forming bydVuitje^ 
:4*aminophthaIic acid ; oxidation with nitric acid, permaLPrui^te*** 
diebromate leads to the complete destruction of the mokcijlft * 
XO-NH 


Pi 


Tk 


ithyl derivative, formed from the eotiium 


separates from water in flocculent crystals, m. p. 155®. 'i'bo 
CO'NH 

imvative, crystallises in yellow j)Uu-:», m. 

312®, and when boiled with water yields a white mixture of the mo». 
and di-acetyl derivatives, m. p. about 270®. ^Ihyl i‘amino})hihM,i. 

hydrazidedicarboxylaU, a 02 EfNH-CjHs<^^_^_^^ crj.stallijfi i 
yellow leaflets, m. p. 148 — 150®. 

Biazotisation of 4-aminophthalhydrazide with sodium is 

flulpburic acid solution leads to the formation of a dark reil 
yrhich, when heated on the water-bath, evolves nitrogen, and, ou coolicj, 

deposits i‘hydroxyphthalylhydrazid€t j 

on amorphous, yellow powder, does nob melt at 300®, and dis^lres is 
aqueous alkalis or alkali carbonates to a yellowish-red soUitioi]. Tin 
diazo-sulphate solution couples with resorcinol in alkaliLf‘ soljtioo. 
forming a red dye, which in alkaline sclutiuu i\m 

y^getable and animal fibres yellow. 
Benzenediazoaminophthalylkydrazidey 

PO'NH 

l(^ed by the action of sodium acetate on a mixture of aniliw 
hydrochloride and diazotised 4 aminophthalylbydrazide in hydrocblonc 
Ooid solution, is obtained as a yellow precipitate, m. p. 185— ISf » 
OE^d evolves a gas and yields an odour of phenol when heated viti 
dilute acids. p-Aminohmizer^'i-azophthalylhydrazide hydroefdortii^ 

fc^nmed by heating the preceding substance with aniline and 
hydrochloride, crystallises in dark red prisms, m. p. about 240^, 
wbbh treated with carbon dioxide in ammoniacal solution, 
fi^^^RWf, which is obtained as an amorphous po^^i 

ftt SOO®, and is soluble in acids and alkalis. 





irt 4285—4394. Coinp»re Alwtr., 1906, i, 
t*'" ‘ u’nd, C„H.,aO,N,. m. p. 308“ [! 318“]; described prorio^l 
^ ‘ \ ji bf-prwiuct of the interaction of ethjl benxoyiaoeMi.^ 
i ini anthranilic acid (1 mol), is shown to be 

if i" ’“‘‘e’f % 

2 mols. of anthranilic acid on 1 mol. of the ester, 

*** “V ’ * from acetone, methyl alcohol ( + Me-OH), or acetic aoil,^; 

in microscopic, six-sided plates, m. p. 318°| M^v 
rr feeble mo^basic acid. Its hydrochloride, C,j,Hj,OKj,E^? 
cUkr needles, ra. p. 160—165^. By the action of fus^j 
iim or sodium hydroxide, or by heating with hydrochloric a^^ 
led tube, 4 -aniUno- 2 -hydroxyquinoline is resolved into alliU1»^ 
^ f Uvdroxyca’rbohtyril (2 : 4- dihydro xyquinoUne). The latter copa- 
1 *«Kpn obtain^ from its sodium derivative and acetic acid, 
as a crystalline powder, m. p. 340--344^ whilst, after 
J^U.iling with nitrobenzene or aniline, it forms stout crystals, 


Whtn^distilled with zinc dust under very low pressure, 4-anilme* 

« hvdn>xyiiui noline yields 4-anilinoquinolino (compare Ephraim, Abstr., 

Ci^H^^N^Cl, obtained by the action of 
pH’^phorns jientacldorido and oxychloride on 4-anilino-2-hydroxyquko- 
lloe, crvsUllises from alcohol in concentric groups of white nee^es, 
m p forms a yellow hydrochloride, m. p. 247°, and, when boiled 
with «c6f4 of aniline, yields 2 : 4-dianil inoquinolino (Ephraim, foe. cif.), 
which separates from alcohol in rhombic crystals. 

The mechanism of the formation of 4-anilino-2-hydroxyquinoline is 
probhiy as follows. One of the two mols. of anthranilic acid u 
r«olved into carbon dioxide and aniline, the latter then immediately 
reacting with the second mol. of anthranilic acid giving aminobenzoyl- 
wiili<ie. This then reacts either with ethyl benzoylacetate yieldinjj 
Vamlina-2 hydroxy-3-benzoylquinoline, the benzoyl group of which is 
rwnoved by hydrolysis, or with ethyl acetate, a product of the 
drtompoMtion of ethyl benzoylacetate, giving 4-anilino-2-hydroxyquiao«' 
lia^ directly. 

The compound, C.H^O^N, termed hydroxycarbostyril by Fnedlander 
and Ostermaier (Abstr., 1882, 201, 732), and obtained together with 
arbostyril by reducing ethyl o-niti^ociunamate with alcoholic 
ammotjiuni sulphide, is regarded by the author as having the con- 
ititutioD : 


;h:ch*C’Ch:ch 
jh:ch*B‘N— c-OBi 


\/ 


0 


T. H. P. 


Preparation of S-Hydroxy-S' aininophenyl-l : 2HiaphtJi- 
iminasoledieulpllonic Acid. AKTiKN-GESELLSCfHArr pOe Aniuk- 
fawiKATioN (D.R.-P. 186883). — 5~Hydroxy-Z'-aminophenyl-l : 
^ofhtldminazole'7 ' ! -diitdjfhonic add is an almost colourless, sparingly 



mm 



aJflO tliOM (it birititm, strontiaiii, and etkiidii ; yellow eei^ 
( diMoiTef in water only iperingly. fi. 

3t5'Diket<H}initro- and -diamino4iphenylplperazme- 
iCH (/. pr. Chrnn., 1907, Hi], 76, 350—363). — in-*Vo(r^>y^g^p 
KOg’OflH^-NH'CEEj^COjH, prepared by heating j/m 
chloroaoetic acid in godium acetate and carbonate' ‘ - 
^stfdliMa in doubly refracting, yellow, rhombic prisms, 

[atltr.), decomp, slightly above its m. p., and dissolves i 
i^um carbonate or acetate. The f^yl ester, 

N0«-0<5H4-NH'CH„-C0,m, 

1 from wmitroaniline and ethyl chloroacetate, fornix 
g™, m. p. 84° (corr.). 

Hleroacetyl-w-nitrGwinilide (Johnson and Cramer, AUtr. 

} crystallises in doubly refracting plates, m. p. \\t] 

>p, 150—160^, and is hydrolysed by alcoholic poUH>ifjixi 
^ forming m-nitroaniline together with traces of iiu> m-aitui 
Je of glycollio acid if in presence of wat^. 

; ^‘Diketodi-m-nitrodiphenylpiperazins, 

NO,-C,H,-N<^^?g5>N-C,H,-NO„ 

|!i obtained in a 20% yield when tivnitrophenylglyciue, or iti a 1(^ 
^jd when chloroacetyl-w-nitroanilide, is heated at IGO ITO'; k 
tlhns a yellow, crystalline powder, m, p. 157° (corr.), aad is hjdm* 
to m-nitrophenylglycine by alcoholic potassium hydroxide, 
f^^e action of chloroacetyl chloride on m-nitrophenylglycino leadih 
W formation of chloroacetyl-m-nitrophenylglycin«f which caDnot hi 
l^l^ined free from unchang^ m-nitrophenylglycine ; when l oiled with 
jpieN8 of m-nitroaniline in benzene, it forms small amounts of 2:^; 
i^todi -m-nitrodiphenylpiperazine. Reduction of this with tin lal? 
I^J^hloric acid leads to the formation of 2 : m-awiw; 
%enylpip^azine dikydr^ochloridt, which is ohuimi,^ 

bolouriess, doubly refracting crystals. The free base is colourksi 
^on exposure to air rapidly becomes yellow, changing to green 

Orange-red to yellow dyes, which dye wool, but not cotUa, 
obtained by coupling the diazofcised base with U s.dt in4. 
Ko^lic acid. /. - } * 

^^ormutyl-p-nitroanUide crystallises in doubly ref noting pl^ 
^^^62° (corr.), and resembles the m-nitroanilide in it.^ i)ehin«ir 


l^^lysing agents. 
i^phmylpiperazimi ^ 18 ^ 1 _ 2 ^ 6 ^ 4 » 


When heated at 170°, it yields 2 : h 
CigHijOgK^, which is obtained a yelwv 
m* p. 147° (coiT.), and when boiled with alcoholic 
is hydrolysed to js-nitrophenylglycine. The ddiydroc/dar^ 
™JBp^on reduction of the di-y>-nitrO'Oompouiid in hydrochlortc 
colourless, doubly refracting prisms j the 
i&pidly darkens on exposure to air, and, when 

1^1^ and salicylic acid, yields df/es ^ 
dirty, brown y^w. 




\ U /VPTMjrfWi iJ<jin*on» wwi Johns^ thii tcJ., if 
jLrus oxychloride, it w oonverted into 

This BubeUnce, on treatment with cold 
^ ^ vieMa d^jmiiio-3-«iAyWio/;jyriniwftrw-5 

irr m. p, 102^, which forms rectfth^ 

f “■ P- 230“ (decomp.), crp^ii* 

^ I'prismn wd when heated with concentrated hydrool^^ 
SrrrrrvMted iiu. eytoHru-t-carboxyl^add 

cw is .no— — T 


^Xc(NH,)-C(CO,H) 

^ ov; --‘257^ (decomp.). The hi^roehlitride of cytoBine-^arbox, 

*‘.r ’ o7f;_Jo76‘3 forms pointed prisma containing iiijU, 

si r ‘ ’r cn staUiees in needles, and decomposes slowly at 260—27 
} hair-like needles. When oytosme-5-«arf 

" hmSHlth 20% sulphuric acid, it yields u«««| 
*'h!rdii- arid (!oc. cil ) together with a small (luantity of “7*^0^ 
rtM results indicate that cytosine does not exist in the nucleic a^ 

0 Ib.i furni of a 5-carboxyl derivative. 

FO.ul ■' ‘ (i diaimmpyr%rnidin«-o-carbooiylaie 

^S3(NH,)-C(COjEt) 

,, ‘>,i 5_207°, obtained by heating ethyl 6-amino-2-ethyl 
pTirai.line-S^irboxylate with alcoholic ammonia at 168-1^ 
in needles. 

Pyrimidines. XXVII. 

Acid. Tbkat B. Johnson and Oakl Frank Sped Ch « m . J., IOT| 

aft - ♦ilS). — The study of the carboxylic acids of uracil, cytoi^^^ 

tod thymine has been undertaken with a view to obtain 
to whether these bases are linked in nucleic acid by means of 
«mde groim (compare Wheeler, Johnson, and Johns, this vol.,> OWg 
ud preceding abstract ; Johnson, this vol., i, 879, and Wheeter, 

Tol, 1 . 972). The results so far obtained indicate that uracil tf 
ealy one of these pyrimidines which is capable of being united in 
•ty and that this might exist as a 5-carboxyl co^l^und. . -y 

£tK*jl forinylsuccinat6t COjEt*CH(CHO)’CH 2 *COjEt, « 
15S-160-/20 mm., is obtained by the condensation of ethyl 
iiid succinate in presence of sodium. By the action of its 
derivative on ^-ethylthiocarbamide, ethyl ^-oxy‘2-ethylthiolpyiimia^^ 

UcOat.’, N H<^.c(CH5-COjEt)^®’ P' 

which forms slender needles. The corresponding flcw, m. P« . * 

erystallisefl in needles and square plates ; its potaesiwn salt 

fewg needles. oitkll' 

By the action of phosphorus ojcychloride on ethyl Q-oxy-'^-fl^y** 


“• J*' ^•"P^oeed aa^ 
:v%tlBt«ini of prismfttto crystals, Tbo correspondiog afnid«, m n *1 
(dooomp,), obtained by beating ethyl 6-oxy-2-ethy!thiolpvriQii^’ * 
‘^aootate with alcoholic ammonia at 140 — 150®, crystallue^ In pri^^ 

' prodi^ 


I 


i 


ueedlee; if the mixture is heated at 170 — 180®, 2 « 
lpgnmdu,6.i acaamid», 

which forms prismatic crystals and decomposes at about 
5 Thymine -Hi’ carboxylic acid, ^ 

316 — 320® (decomp.), obtained by the action of hydrocht; 
eUiyl 2'ethylthiol'6-oxypyrimidiue-5*acetate, forms nncrosM-i,, 
gi^nolar crystals, dissolves to the extent of 0*35— 0*40 part iTtS 
parts of water at 30®, reddens blue litmus, and yields a predm^ 
with solutions of silver nitrate or mercuric chloride. Tim 
und lead salts are described. The ethyl ester, m, p. 204—210 U 
rectangular plates. The acid can be heated with 20^', sulphuri-^ 
i^hout change, and it therefore follows that thyuiine 
exist in nucleic acids as a w carboxyl compound. >; 

Preparation of 5 : 5-Dialkylbarbituric Acids. FAnsnsj ABsiKti 
YORM. Frietir. Haver & Co. (D.R.-P. 180669. Compare Alistr. ; 
671 ). — The 2 : 4-di-immo-6-oxy-6 :5-dialkylpyrimidine5 when heated wiUi 
niineral acids readily lose their two imino-groups and yield the com. 
sponding 5 : 5-dialkylbarbituric acids. In this way, 2 : 4-di 
^xy-5 : 5-diethylpyrimidine gives rise to 5 : 5-diethylbarbitiiric aeii 
and 2:4-di‘imino-6-oxy'5 : S-dimethylpyrimidine furnishes 5 :5 
iarhiittric acid, small leaflets, m. p. 267®. fj x. M, 

. Pyrazolone Derivatives. Rcdolp Kobert (Cheyn, /.enir., 

1804 — 1805; from Zeiisch. klin. Med., 1907, 62, 1 — 1.1. (enjpwf 
Jtfichaelis, this vol., i, 246). — The behaviour of antipyrine, 3 mu- 
pyrine, isoant ipyrine, nitroso* and amino-antipyrines, pvraHiidoM, 
’^pyramidone, pyramidone methiodide, tsopyramidone, and thiopmw 
towards several reagents is given in the original. The pbvsiologial 
aOtioD of several of these compounds has also been investig»t«i 
dCoxicity decreases in the order : 3-antipyrine, isoantipyrine, antipyriM, 
aminoantipyrine. Pyramidone is more poisonous than uopyn- 
ne, 3-pyramid one, 3-pyramidone methiodide, and amiDoantipyii&t. 


;|^p|||^tipyrine and 4-alkylantipyrine are also very poisonous. 

• tv . H. G. 

;^ ^Pplouring Matters of the Indanthrene Series. FABBisrii- 
VOBM. Fbiedb. Haver & Co. (D.R.-P. 178130).~-The l 
X^^wminoanthraquinones condense with alizarin and its deriviUTW 
indanthrene colouring matters containing two antbraqniMW 
the condensation being generally effected by heating ^ 
in boiling phenol or cresol in the presence of boric acid. i“ 
Samtbi^e obtained from 1 : 2-diaminoanthraquinone and aliara 



wiib the indantbrene of commore*. 

«!^rin aod I '• 2-duuainoimthraquinone givBs rise to hydlittiyv 
which, on redaction, yields a blue vst-dye and 
shades on nnmordanted cotton. Tlie patent contauiC^^ 
, description of nine of these indanthrene derivatives. - ' 5® 

fPfftoaration of Aadnes Derived from Anthraquinone4ji;i 
^iTvVajihikes vobm. Fkiedr. Bayeh & Co. (D.li.-P. 184391).-* 


"hf» the aldehydes react with the aryl o-diamiooaathraquinOB«K|^ 
L foloured substances are produced, which are regarded aa aaina 
2'Amino-l-p-toIylauiinoanthraquiuone, when condenaed ■ 
ith formaldehyde solution (4(fx>) in glacial acetic acid at lOO'*, furnish^ ^ 
l^mjxitnonylJi-mthyMViydr^ 

bicli ^I'parates as a blue, crystalline precipitate. 

% Brmoiinihraquiiu>nyl’l^'methyldih}/d ro-\>-toluazine, ' 

lu«* Bcwlles, is prepared in a similar manner from 3*bromo-2-amiiWh 
•ptolylsniinoanthraquinone. The properties of these and seven 
iher complex dihydro-azines are tabulated in the patent. The sulphotUQ \ 
dU of all these substances are wool dyes, giving various shad^cjyf- 

IQ.. 0. T. M,;: | 

[Preparation ‘of 2’ : 2'-DianbhraquinonyM : 5-diaminoanthran- 
luinone.] Padtscbe Asiuy- und Soda-Fa imiK (D.U. P. 184905).-«*^ 
Vb«n 1 : 5 diaminoanthraquinone is heated to boiling in naphthalene : 
f nitrol>enzene solution with 2*cbloroanthraquiDOno in the presence ©r 
iry acetate and cupric or cuprous chloride, 2 : ^-dianthra* 

wtawy/- 1 : b-diamvioanthraquinone, ^ pro- 

laced as a compound insoluble in the organic media ; it dissolves in 
soncentraled sulphuric acid to a green solution, and is reduced by 
Jblme hyposulphite to give a vat-dye producing very fast shades of 
fed on cotton. G. T. M. 

(Preparation * of w - Dianilinodimethyltetrahydroxyantbra- 
quinone and pp - Tetramethyldiaminodibenzyltetrahydroxy- 
inthraquinone,] Farbwrbkk vobm. Meister, Lucius, dc Bb&niko 
(D.R.-P. 184807, 184808). — The condensation product from anthra* 
Qg chrysone (tetrahydifi^ 

anthraquinone) and forttii- 
SHPh‘CH^Y f NoH aldehyde, when heated with 

J — CO — I yOHj’NHPh excess of aniline so long as 
steam is evolved, gives rild 
to <D - dxanilino -2:4:6 ; 8- 
: 7-dMnei%fan<Ara$tttn<mc, separating from the cooled 







CH,-0,H,-NMe, 

ohtaiiie<i *^| 

Udinei. ^ip'Tetra7nethyldtami7UH2 : 4 : 6 : S’Uirahydroxlf Z *7-11^ 
^uin^, produced by substituting dimethylanilin; 

^ forgoing condensation, separates in orange-yellow 

The corresponding tetraethyl derivative melts at ^ **1 

,, ,, . ' 

.pxadiazines, II. Otto Diels and Erich Basse Ukr k^a- J 
©2—4059. Compare Abstr., 1905, i, 946).— iMNitro^-nu otow ^ 
ptrosoacetopbenone react like diacetylmonoxime wiUi , ^ 
•^me hydrochloride forming oxadiazines. In tho 
Vdrous hydrogen chloride, the wonitroeo-oom pound nacu J 
^ (or with its isomeric modification) yielding an oxa liazioe^ 
ft carbonyl group, from which an oxime is readily obtii3 
. pMi from Monitrosoacetophenone ia obtained an oxime of [he foraS 
appears to be identical with a substauce pr? 
^jauiler and von Pechmann (Abstr., 1890, 51) and by Sbolif VuT 
p9l, 287). The latter regarded the substance as the dioxia* « 
,|^nzoyh3.phenyl-4-Mooxazolone. The author brings forward €vid«* 
r|^ow that the preparation and property of the substauee harioaan 

with the oiadiazine formula, O<c(^i^ji“>CI>h-0H. 


li&i 


f^Eijdroxy^^-phenyl-i-melhj/l-X : 2 : B-oxadiazine, 

^iiens at 170—180° and decomposes at 220—225°; tlie t^dJikdik 
P* — 109°. The hydrochloridi\ 

|EUdp. 137—138°, softening at 134—135°, is prepared from iiwmtraii 
and s^/w.-benzaldoxime hydrochloride in metliyl alcohoU 
; with boiling water, it yields the preceding base. " 

^k^Eydroxy-B~hmzoyl-i^hmyl-l : 2 ; 5-oxadiazine hydrochloridt, 

fc ; . C,,H,,03N2,HC1, 

y^tftined by passing a rapid current of hydrogen chloride threap 
^Pllllmreal solution of wonitrosoacetophenone ; it separ.ites in stwil^ 
^smatic needles, which decompose violently at 2ir> . Ikiiiiaj 
^ liberates the hase^ ^I6^i2^3^2» P- 220 — 226 ’, which forms i 
crystalline sodium salt, which decomposes at and ^ 
Eft which decomposes at 221 — -222° (Miiller and von Pechouia^ 
Scholl, m. p. 207—21 1°). C a 

of 4-Antipyryldimethylamine. Parawkhke Tout 
"Lucius, A BntJNiNa (D.R.-P. 184850).— 4 6'i;an«»^ 
: Z'dimethylpyrazolone [A-arUi^yrylcyanoinethyk^tttf^^ 

leaflets, m. p. 112°, is p®* 



1^ »na 1 ^ ^ 

^ mnd on casing ; ft^diaolTes only sparingty iiS I , 
loiublo in hurt water or ben:[»ne, or in coW 

W***^*^^^^*”^****^^^®®^^ ®' P* colourless piifiiQi^ 

^ t'f water, is obtained on boiling the pre<^ing 

^^CMe-NHM« ' 


MI,,.0-CB,>.E-0<^g“ 


(1.) 


(If.) 


ipoam! with watefr, or on leaving it in coutact with 
ittitd hydrochloric acid. On boiling either of the preceding 
^potiiid^ with concentrated hydrochloric acid, the betaine (II) f 
rodatitd, which is only sparingly soluble in all organic media^ ' 
from alcohol in lustrous neetUes, ra. p. above 300^, 

4 - AnUjnjrylcyanodimethylamine, CN*CH 2 *JfM©’C<^?r"^ 

crystals, m, p. 75°, is prepared by alkylating 4'an 
yteoDiH by] amine with methyl iodide in methyl -alcoholic soluri 

wfm«%;amtnoac«ta)ntd«, NH^-CO-CH/N 

leu from lienzene, m, p. 158— 159‘\ is similarly obtaine^f^ 
ttbyUUng 4-antipyryIaininoacetamid6. ^ - Antipt/rylmethyli^^ 
ic acid, prepared by methylating the foregoing betaine, is a t| 
ilnblo substance, having a hygroscopic sodium salt soluble in ch 

Tho last three compounds can be hydrolysed so as to yield 
Ikwpcutically important 4-antipyryldimethylamine. G. T. M,! 

[Preparation of Naphthaphenosafranine Derivativoi^l 
rwEDaicH Keiiemakk (B.R.-P. 183U7).— The wrosinduline «aUi 
td the general type (I; where X is the acid ion) have'ih 


f ^ N 

V"v/\ 

«'■ 1 i ><■> 


N 


/vx/^ 

A 

(1.) 




NHPh! 



N 

/\ 

R' X 

(IL) 


)»<|: 


,A. 


indicated in the naphthalene residue, repiiiM 
»ith ^ ^HR'^ when the colouring matter is 

w am^ ^ the piosonce of an ox^Using agent, as 


I ^byliiorocisdnliDo chloride, obtained from BitroeoethvKti u ^ 
. ^nyb^naphthyUmine when treated ^th aniline and an,. 'r^«i 
hydroxide at 80-90® while a current of air ia passed t hr 
aixtore, gives rise to a colour base separating in ^ 

with a metallic lustre. PhenylMorosinduline chloride ar.J 




acetanilide yield a similar product, which separates in 
oryetak Sulphonation and hydrolysis of the acetyl erom. 1 ^ 

ja^nction of a soluble sulphonic dye. Phenylwororin.yi^^^ 
anlraonicacid furnishes similar condensation products i r, t ^ 
aromatic amines and sodium hydroxide. i j 

Actdon of Diazo-derivatives of Aliphatic HydrocarhA^ 
Pyanogen and its Derivatives. HI. Haloeenated 
A»toi«o Tamburello and A. Milazzo (Atli\ Accad^/,,„J^ 

f'^oVof’ Peratoner and Azzarello, tiii 2 

I, 979).— The action of cyanogen chloride or bromide on 
or diazoothane in ethereal solution yields a chloro-derivativo 
azole, which usually undergoes subsequent etheriBcation by tile's 

compound : CH,<|j + CNCUNH<^:JJ^,andNH<^;j'‘,rHX 

N'CH * ^ 

-N 3 + NMe<^;^^,j ; cyanogen chloride gives the beat yiclJs, 

.with the iodide no definite compounds were obtained. 

i-CUoro-Z-mthyloiotriazoU, prepared from fy.ir.o^ 

chloride and diazoethane, crystallises from benzene in shiniDi; wbia 
needles, m. p, 77—78®. 

i~ChlorO'^-methyl-\-ethylo 80 triazolej ^ coloarlw 

liquid, b. p. 86 — 88740 mni., which has a pleasing odiuir sod | 
insoluble m water. 

C^^HgNgBr, is a colourk?^ liqi^ 
D. p. 84—85730 mm., having a pleasant wlour. 

^ ^‘Chl<yro-\’methyh 80 triazoley ^ colourless liquid. b- pi 

52 65®/39 mm., having a pleasant odour. 

^_^Br()mo l-methylosotriazole, , is a colourless linuu], ha 

fe CKO ^N.CBr ‘ 

|2— 66°/22 mm., and has a pungent odour which excites to tears. 

T. H. P. 

^^!^p&ratioQ of S-Alkylinainopyrimidiiiee. Emaklel Mnoc 
186456). — The S-alkyliminopyrimidines, 
CEt3<^0;NH>c:NX 

X is an alkyl or aryl group), were obtained by condensing li* 
irre^uding guanidine, NX:C(NH 3 )j, malonyl halides, *lij^ 



teylpiAnidiiw «Ay^ cytoodiethylweUte giv# Aii 

: S^thylpyrimidine, ' ' 

y rt^dily hydrolya^ to 5 ; 5-diethyl barb it uric acid. 

m- p. 244"’, wa8 produced te 
pbeuylguatiidine and ethyl cyanoivcetate with aloohp^ 
^ et bjxiiie, 4-/mm<^6-oxy-2 wi«Mytmi«o 5 : 
p. . was obtained from methylguanidiuo and eihy! cyaafr i 
4 : ^D\<yxy-%pfi$nyliunnQ 5 *. h dttthylpyrimid iw, needle^' 
'!55 t was prepared from pbenylguanidine and diethyhnalonyl 2 




0. T. M. 


Derivatirea of Methyl MesoxalateThtolylhydrazone. Cxai, 
E:u>* Kicuard Weidlich 1907, 40, 4320 — 4332. Com- 
irt Aljftir., 1906, i, 981). — Methyl mesoxalat0-;>-tolylhy(lraxon6 
jiilow uiid Oanghofer, Abstr., 1905, i, 90) in cold alcoholic solution 
arU with 00“b bydiazine hydrate to form the hydrazide, 
CUMe*C(:N-NH-CgH^Me)-CO‘NH'NiI^, 
p. IGO; whicli separates from dilute alcohol in slender, yellow | 
.fdles, fthd is converted by acetic anhydride into the aatyl derivative, ^ 
lUle’C(:N-NH'CcH,Me)*CO*KH*NHAc, m. p. 186“ The hydrw^ 
ait coudcnses with benzaldehyde in boiling alcohol to form thej 
myitdrtie compound, COaMe't^IN'NH'CflH^Mej'CU'NH'NlOHPh, 
up. itud with acetone, yielding the corresponding isopropyl-^ 
(xmimuod, C0jMe*C(IN*Kll'0,3H^Me)‘C0*NH-N;CMeo, m. p, 
The hydrazide and ethyl diacetylsuccinate in very ^slightly 
ilnled glacial acetic acid form methyl diethyl mesoxalyl-iyiolylhydrazone^ 
mino'l : bdwuithylpyrro(e''6 : i-dicar boxy late, 

CMe.C*CO,,Kt 

up. lfil~162“ which separates from dilute alcohol in stout, yellow 
Mdles. 

The Mydrazi^^ CgH^Me*NH'N:C{CO’NH'NH;j) 2 , m, p. 196"^, is 
stained by heating the mother liquor of the nionohydrazLde for five 
DOTS on the water- bath, or the calculated quantities of 50% hydrazine 
rdrate and methyl mesoxalate-y)'tolylhydrazone for four hours ; the 
derivative. m, p. 247“, is a yellow powder. £thyl 

tolylhydrazone - bis - \ -amino-2 : ^-dinietkylpyrroU-Z : 4-iii- 

ysUUilws in slender, yellow needles, and dissolves in dilute sodium 

ramnda 

5 : ^firniolUone-l-^tolylhydrasone, |^]^,^C:N-NH-C,H,Me, 

‘ prepared by passing carbon dioxide through the mother 
the dihydrazide or through the cold filtrate obtained after 
■*«g methyl mesoxalate^tolylhydrazone and a slight excess of 



|^«itiiliior$ fcmolAte the rale : hydhuddes tirgstiic tei4 J 
^ ^ r ^byl dieoetyUuccinate in acetic acid loliitlon to foi iit , * 

|%h^ t|^ hydroxyl group of the acid is replaced by thv 
J;^^Me:C*COgEt 
'^"^CMe:C*C02Et 

JiDUzotiaation of Aoetyl'2 : 6><iiaimnophenoI 4 euld 
“ lAl KALLUdc Co. (D.R.-P, 182853), — 6-Kitro-2’acety laming 
^nonic acid is rwuced without losing its acetyl giuu|i orV 
Dg ooodensation by means of iron filings and water 

jacid. The resulting acetyl-2 : fi'diaminophenob 4 -si ilphotiej 

^ds a very stabfe diazo-compound, which when warn],- ! nt 40^ 
hours with dilute hydrochloric acid loses its acetyl ;:r(n4p, 1 
If diazo*coinplex remains intact^ t ; ^ j 

^^Transformations of Azo-coznpounds into Hydrazones. 

[ and MaxHabtmann (^er*., 1907, 40, 4460— 44 G;)i 
^and y>-bromobeDzeneazo*acetyldibenzoy]methane ;ihii /sbi^ 
hzeneazotri ben zoylme thane behave in the same manLrr aa 


Dxeneazoacety Id ibenzoylme thane (this vol., i, 602^, liiai 


PH i 



Colourless isomerides when heated alone or with indiffervut 
Ks coloured substances are azo-compounds, NR!N'{’((;(4 K !j-(; 0 m 
plillst the colourless isomerides are hydrazones, COK ii-N :0;C0S^ 
^bich do not undergo the converse transformation in beiizcLe, eihi 
pr chloroform at 160® . 

SmzeneazoacetyldibenzoylmeOiaTiet CjjH^gOgNg, prepaitfl by 
diazobenzene chloride and sodium acetate to the ennlic modiBoitiif 
in alcoholic solution at 0 , form a yeBi| 
als, m. p. 90°, evolving gas. The isomeric hydra. om crntdlil 
i/white needles, m. p. 188°. | 

%^Br(yinohen:^neazoacetyldibenzoyl'nieihaney OgjlI^-O^NJir, fcsil 
ger-coloured, monoclinic crystals, m. p. 113 . The hydmim 
i4Br*NAc*NX(COPh)2, crystallises in white needle^s p- 
I when reduced with zinc dust and ammonia yieldi^ aoet';>-bw^ 
fiilide. On treatment with sodium ethoxide at l»>th isoni«i^ 
dd cryj^ullaiil 

j^laen leaflets, m. p. 147 — 149° 

W^Bromohe7izmBazotrihenzoylm,tha7iej OogH^gOgNoBr, forms ydh* 
^ftpls, m. p. 130 — 135°. The hydrazoiie crystallites ia coIwot 
m. p. 220 — 221°, and is reduced by zinc dust and aceth ^ 
"ng ben20-y>-bromoaniIide. 0. 1. 

.bmation of o-Diazo-oxides with 1 :8-Dibydroxynai^J^ 
6-difiiilphonio Acid.] Farbwejike voRii- ^Ikister, hiw 

pa (D.B.-P. 184689).— The nitro-o-aminophecols, cont^ 
^ mp in the para-position with respect to the 
igly soluble, yellow diazo-oxides, which (^uple 
I'i S.i<4iKTril www«ftnKf.Kalatift.3 ? fi^pdiBulnhonic sciu \ 


UttanScatioD of Hydroxyazo compounda by ^ 

^ Sulphate. Amkdzo Cowmbano {Atti }{. Accad, linc^^ 

1 u- 157— i64 ).— Ab a rule, by droxyaw compounds can I 
^ qtiiiiiiitatively into the corresponding methoxyaxo-derh. 
ihftkirij? their aik^ine solutions for a short time with a slight ^ 

Btftiivl sulphate. In some cases, for example, with axo-com^ 
frow pheoolB in which the para-position is occupied by at 

e e, the etherincation is only effected on heating, and proceeds i 
ati absolute alcoholic solution of the alkali derivative of th|S 
compound is treated vnth methyl sulphate. 
thiit utctbod has been applied to the preparation of the methyl ethv^| 
Uii 2 < iiciuophenol, 2:4- bisbenzeneazophenol, benzeneazoguaiaooy 
p :«;) 54' [Jaojbwn, Jaenicke, and Meyer gave m. p. 

1 , 143)], and the following new compounds. ^ 

Tb« elher ot O’‘nitr(d>enzeneazoguaiacolf sep 

c&i alo'but in reddish-brown crystals, m. p. 152°. 

The rnetht/l tOter of p'^mphtkylazoguaiacol, is depouU 

00 ahiiliol in long, orange-red, acicular crystals, m. p. 103— 

Ihn^tutthij etlurol ^-bromohmieneazoeugiuolt Cj.ll^yO^N^Br, sepai^l^ 
m beiiiienfe in minute, pale-yellow crystals, nn p. 92—94° 

Tb ediw of m^xylentazoeugenol, Ci.,ll 2 .p.,N,, forms min 
' V re<l ci vsUU, m. p, 56°, ' * T. H, F 




B*teriflcation of Aao-derivativea of Hydroxy ‘aoid« U 
of Methyl Sulphate. Amedeo (Jolomuano {AUi A. AccM 
I, 1907, [vj,-16, ii, 647 — 551. Compare preceding abstraci].^ 
fhwi &u azo -derivative of o- or m- hydroxy ben zoic acid is treated 
hit more than 2 inols. of potassium hydroxide and rather more i* 
mole, of methyl sulphate, it yields a mixture of the est^fl 
^tfl’C,H 3 (OU)*COjMe and N 3 R-C,Hj{OMe)*COjMe. In the 
the methoxy-acid, N 2 R*CeHj(OMe)*COJI, was not deU 
I Tbus benzeneazosalicyUo acid [OH iCOgH : : 1 : 5 ] 

O-ietixeniaxod-nictAoacyowixoafg, 

■ ‘'^\.Pli’OoH 3 (OMe)‘C 02 Me [N^Ph : CO^Il : OMe - 5 ; 1 ; 21, 
ticpHratos from alcohol in crystals, m. p. 03—64°: ( 2 ) 

N^h*CeHj( 0 H)*C 02 Me, is deposited fro^ 
W^i in yellow crystals having a metallic lustre, m. p. 162—166° ? 

^\i ^ Y™^“Mneazo-derivative of wr-hydroxybenzoic acid giveiSi 

[CeH.Cl-Nj :COjMe :UJBe=><): l ; 8J 


in shining red crystsls, m. p, i 

t.eJj. 






bb(^6^ 

1 sbm timi the rcdociion of o-oi&oucMmpotiiids hy , 

Dfli liyposalphito dooB not always eeaso whan the jIq 
i jB reached, the corresponding trisxole compound^t 
^ obtained Erectly by further action. In other 
Bponnds are produced togetlier. Both the o-nitroazo^aiieyijg ^ 
with in the present paper give triazole derivatives (=ij 
^ 1 ^ sodium hjrposulphite. 

|f orJ{iir(4oluenecizo$(Uicylic acidj \ ^ 0 H 

^ ^ ^ NOg COjl ' 

^'either by the interaction of diazotised m-mtro-p>toIuidine un.j r- 
fj^acid in alkaline solution or by the niti*ation of ;>-toluent-,a 2 o-®,S! 

in concentrated sulphuric acid, crystallises from gtm* 
^alcohol in felted masses of long, yellow needles, m. p, 213 , 
fheetyl derivative crystallises from aqueous alcohol in j.ale 
Reedies, m. p. 167“. 

^Toluentazo&ctlicylic acid, Cj^H^OgNj, prepared eiiluT from tb 
^4ye “ flavazol,’* which is its sodium salt, or from diazotised /. 
l^and salicylic acid, crystallises from aqueous alcohol m 
^leaflets, m. p. 212 — 2U®, and yields an acefy/ compound, 

J:which forms pale yellow crystals, m. p. 157“, • * ? 

P A' -Hydroxy‘^-fhmyl-^-methyl-\ : 2 : 'S-henzoiriazole-Z’ car^yosulk xd 

!;>. XT ’ 


Til 

jdbt 


aH,M( 


<I>H' 


C„H,(OH)-CO,H, 


^ prepared by reducing o-nitrotolueneazosalicylic acid in alkaliiie sob 
{ lion by means of Eodium hyposulphite, crystallises from uleubol x 
acetic acid in white needles, m. p. 276° (slight decomp. ). JuckbiI 
derivative, CigH^gO^Kg, crystallises from aqueous alcohol iu bleider, 
i: white needles, m. p. 198°. 

The reduction of o-nitrobenzeneazosalicylic acid (compart Klhi ib 
VlCpper, Abstr., 1903, i, 662) in alkaline solution by means of » 0 (h«i 
bypoaiUphite yields benzotriazol6-2'8alicylic acid (Elbs and Keipit 

eit), 'i* f 

Ti, - 

Steric Hindrance. Hugo Kauffmann and "NV. Franck («r. 

40, 3999—4015. Compare Abstr., -1906, i, 8U|.-U i 
^aiiggested in view of the hypothesis of the divisibility of talct<3i 
Kthat the steric hindrance observed with ortho-substituted eompoafli 
arise from mutual interference of the partial valencies. 
.^^^owing cases of steric hindrance have been observed "‘1^ ^ 
4'aiitated resorcinol dimethyl ethers. 2-Nitroresorcinol dimethyl euse 
^^i^teduced only with great diflficulty by zinc dust in alkaline solutw® 
^^y^minoresorcmol dimethyl ether cannot be acetylate<l 
■ ^li^^iiods, and does not form a benzylidene derivative ; it is di 
• lij^ 'Bitrous acid, and reacts with carbon disulphide, ^ 

tbitfwbamide only extremely slowly. The diazo* sulphate 


vfroiEL.S^-amincresorcinol dimethyl ether is stable, can be 
t froot^ftkohol> remains unchanged on prolonged boiling 


iUUi« 

with 



ei ^iUi a Bolouoi^ ol-' cuprous cyanide in poiaasium I^sftni4t| 
® "t ^r.le copper compound which again forms the diaao-saltoffl 
^ * I i:h acids. On the other hand, Mibstitution in the nuoleil^ 
readily ; 2'mtroresorcinol dimotliyl ether is eainlj^ 
** ^ i and nitrated, and condenses readily with aldehydes. Xl»| 
hatiie observed does not in any ca^^e amount to inhibitioa fl 
.V- ' >!t j>ends on the reagent, since 2-aniiiioresorcinol dimethyl! 
•, only with great difficulty with acetic acid, acetiol 
Tjr ' benzaldehyde, but readily enters into reaction witb| 
'hi- oil bimide or ethyl iodide. 

f 'orcinol dimethyl ether is prepared in an 85% yield by the ^ 
V*’’* liit-'Jjyl sulphate on 2-nitroresorcinol in lOx; aqueous sodium j 
{p.ji ii- venation at 70 — 80°; it remains almost unchanged whenfl 
V ,v:Ui alcoholic potassium hydroxide. When treated with ft ; 
.. 1 ..u]<!unt of bromine in glacial acetic acid solution, it forms ■ 
j ,U‘ ure 4 orcinol diviethtjl ether, Hr j m. p. 55 — 56°, or 

h ui t xci.'ii of bromine the di^roMto-derivativo, which 

in white needles, m. p. 100—101°. 
fhca ‘d fuming nitric acid on 2-nitroresorciDol dimethyl ether 
.ji to the formation of two products. 2 : 4-/^/n<7ror«sorctViordiV 
Vi tvll^O^Nj, formed at the oidiuary teiiiperature, crystals’^' 
.'i'i vlluwish-white needles, m. p. 72°, or after fusion and resolidi- 
.'ti'U.'ni. p. 62°. 2 ; 4 ; 6-TriDitroresorcinol dimethyl other, m. p.^ 

t l‘ju , formed hy the boiling acid, is identical with H.dmg's< 
i;bav acid dimethyl ether (Abstr., 1878, 727). Whilst the dinitro^ 
iW i?* oiilv slowly attacked by boiling aqueous sodium hydroxide* 

^ irinitio-ether is rapidly hydrolysed, forming 2:4: 6'trinitrO|: 

oniiiO), ■ 

in proMiuo of sulphuric acid, 2 nitroresorcinol dimethyl ether 
iiddiH'- with chloral hydrate, forming 3 : 3'“(/»niiro-2 ; 4 : 2' : 4% 
mmfihi^TijiliiJien^hrichloroethaHe, C!C] 3 ’CH[C,jH.j( 0 Me) 2 N 02 ].,, which' 
;isirAU*'i from benzene-light petroleum in yellow crystals, m. ^p. 

1-ivr. 

- Njtiorc.^orcinol dimethyl ether is reduced only to a small extent 
lino da.'.t in boiling alcoholic potassium liydroxide or by sodium 
d auivl .ileohol, but readily by iron powder in glacial acetic acid or 
: tin and hydrochloric acid, forming 2'amino7'esorciuol dimethyl eiiieTf 
H jM.N, which trystallises in white leaflets, m. p. 75°, b. p. 
I*) u.m. Tlie acetyl derivative, C^pHigOgN, is formed by heating 
«.* ba>e wiUi actelic anhydride in a sealed tube at 150—100° for ten 
: it cry.stallisea in white leaflets, m. p. 81°, and is hydrolysed by 
iiiuia livdrochloric acid, 2 : 6 ; 2' ; 6' - Tetramtihoxy - s - dipJunyl* 
marl/m'vU, m. p. 170°, is formed in only small 

soant when the amine is boiled with carbon disulphide and alcoholic 
&UA«iam hydroxide, but in slightly better yields if sulphur is em- 
in place of potassium hydroxide (compare Hugershoff, Abstr.* 
i, 886). 2‘.Q-Dimet/ioxy-8-diphenyltkiocarbamide, Cjj^HjgOgNjS, 
t p. 150°, on the other hand, is formed rapidly with slight 
Mt-lopmenb of heat when the amine is shaken with phenol thio- 
^ihiimde. 

7'>L. XCU. i 
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19 & ifc afttaort 13 Cr= 12 

tAhr%d$, (C,^Hi^0sN)pH^t0l6, wm an«lyM. With 

solution, the forms a dinUro-derivativf ,t ‘ y jSH 
obtained in yellowish-brown crystals, m. p. 10^ . ‘ 
^^fioluble diazO’cMoride is obtained when 2-aminore8or ir/il 
her is treated with sodium nitrite and hydrochloii 
f ^jn ary temperature and then heated gradually to 60— 7 ; 

Nidt evolved when the solution is nearly neutralised vith 

ixide and evaporated to dryness. The diazo-sulpha^>' ^9 
CeH3{OMe)2-Nj-HSO*, -M 

by diazotisation with amyl nitrite in alcoholic s ejon 
elfow crystals, is stable when free from amyl nitrite, i; 1111^031 
platinum, can be i*ecrystallised from benzoyl cbloridt^, x\>\ 
dbanged when boiled with water or hydrochloric a. ;<], 
at 300° with concentrated sulphuric acid, but i. 
aquwus alkalis, forming resorcinol dimethyl ether, ( hi adli^«3 
jmeentrated solution of the diazosulphate to 50% 
droxtde, a white #w6s^aac6 separates, which couples only 'owjjtM 
kaline ^-naphthol, behaving therefore as an an/i-di M 

saO'Salt couples with )3-naphthol in alkaline solution, 
i^dimeUtoxybenzeneazo-p-naphlholt C(jH3(OMe)2'N^’(.Yj i I -oh . 
bryetallises in red needles, m. p. 120 — 121°, and is not ilu<.re><^ 
nien boiled with fuming nitric acid, the diazo sulji] ,ity viriiig 
nt^rO'derivative having probably Hu? anneii^l 
stitution, which couples with alkulinc 
forming a %«, O^gHj^Oj^Ng, crystulls iiig 
'^Omq needles, m. p. 162 — 163° The 


^ CgHgO^NgBrg, prepared by adding pot:t^Muul htmm 

3s * and aqueous bromine to the diazo-sulpiniie, erjiS 

i]3es in needles, dccomp. 120°, and loses bromine in contact SH 
;tbr slowly at the ordinary temperature, but quickly on lu-ating. jffl 
ordinary temperature, the perbromide changes sluwly into & nil 
aneSf which couples to only a small extent, A yelldriilK 
TO having approximately the composition : I 

^ . C8HAN2,CN,(CuCN)g, I 

toed by the action of cuprous cyanide in pota> inni cyackii; 
ion on the diazo-sulpbate in presence of sulphtiric aiid, siissolrtt 
drochloric acid, forming a solution which couple.'' wiih^-Dapbiii^ 
yields resorcinol dimethyl ether when heated with aikalK 1 
w substancey containing tin, formed by the action of >Unum_ 
ide and concentrated hydrochloric acid on tiie diizo 
Ve« in the same manner. 2-Iodoresorcinol dimethi/hther, 
liwed by heating the diazo-sulphate with .conceit tra tel mtfo# 
ioidic acid, crystallises in white needles, m. p. lOo , and 

active** magnesium. i 

«J 

the Bemoval of Proteins from 
JjEONob Michablis (Biochem, ZeiUch.y 1907, 6, 
CoiMfe^ voiM ir 6&7. and foUowing abBtract),-'The pretnpiuti*; 



Urge |a«p<w*w^ prot«u» evefi from , . _ 

\au^pl«t« preeifalAtion may be achieved by addiiu^ 
j times at intervals. la many cases, precipitatioa djmI 

»3r“^'“ .. .1 • I ...^4;-, /l; 




\ rible to that by mastic. 

ly r' 


*♦, B'baviour of Blectrolytea in Mastic Precipltal 
luowiG PifTcussoHX, auJ Peter HoiJa 


MaiuEtis, 

^ .7,0,1-16- 


0 

Iff ui 

tW- 

■* 


. __ Compwe Abstr., 11)07, i, 667). — A stad 
u! which electrolytes are carried down from a aoluti^ 

^ u- flocculation occurs. The problem is of prjvctical Mp 
! n.’xiou with the method of removing proteins, describwl 
Mxi^stract. Acids pi-odaco flocculation in very small i 
'r. 'iind are not at all carried down by Die preoiplti 
, Iroxide is not an eflScient precipitating agent, and is 01 
i.:*htr ; baryta is more efficient, and is adsorbed to BQWt^ 
More traces of colloidal ferric hydioxide precipitate th^ 

J lyte thereby completely adsorbed. Sodium and ammonlf 
vc^eijible acids in not being adsovlied at all, but are 
^>eui Other metallic salts are still less officientrA " 

i'.h til' nf (ho herivy metals there is partial adsorption of the I 
Jih. uie;«, glycine, and hippuric acid are not canned down atl 
(TV icsulte were obtained with China clay instead of masUb.'^ 

* 0. B7" 

\m^ 

Rotatory Power of Proteins Extracted from Cereal Fioa 
V Aciii^^oua Alcohol. Leon Lindet and Louts Ajimann (C(W^ 

..jjf, l'Ji'7, 146, 253 — 255 ; )Ml Soc. chim., 1907, [iv], 1, 968—9741)4 
pr fi.u -KiUiil precipitation of wheat gliadin dissolved in 70% altt 
r ur water, two gliadioa w^ere obUiiiod, -81 '6^ 

■ 10*' I'iio rotatory power of the mixed gliadtus (twenty somplj^ 

im<iKt‘.vcou -Sl-6"and -92;7^. 
hte ai l barley yielded a protein, hordein, Ui, - 137 -5°. 

T«o if tiiu three maisins (a and j3) obtained by Donard and 
^ j, 215, 782) were separateil from maize, a„ -29'6®{«5g 

u\ - b‘‘0 ' (/J). N. II. J. M, 

Tbe Swelling of Fibrin. MaiiTiN H. FisoiiUB and Oebtbup^ 
L*}AK/.tm«r. J. Physiolf 1907, 20, 330— 342). —An attempt to explai® 
U variable affinity of colloids for water on physicO'Chemical lina<*^^i^ 
i’5 * fi)i V'tolcgical outcome, it is found that substances which are mosj^^ 
in diminishing the amount of swelling of fibrin in hydiqjs|' ;| 
IWric acid are those which most retard gastric digestion, 

of water by frog’s muscles is entirely analogous, to 40 , ' 
of water by fibrin. W, D, 

the Produote Obtained by Boiling Oaeein with 
Ittlphunc or Concentrated Hydroohlorio Acid, finii. 



fwitll;: 

^ same, namdy, some 10- 


41%, if ilie iijdrb^ii* Is 


ic add i 


indent length of time. Anhydrides of dipeptides ar. * 

fr^botb cases ; the amounts, however, are exceedingly 
When sulphuric acid is used, the aohydride consists of 
leuciuimide and /-pbenyialanyl (/ alanine anhydride, 

Meucyl-</- valine anhydride. The amounts of anhydii: 
increase as the time of heating is decreased. When hv l; 
is used, leuciniinide alone is formed. 

Amino-acids do not yield diketopiperazine when heate -j 
^ted hydrochloric acid. 
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^ Hyrdrolyeis of the Sodium Salts of Casein. ]/ ^ | ^ 1 

SjLYKE and Donalu O. Van Slyke {Arner. Ch«m. 38 

5^6). — Determinations of tho quantity of alkali hydio ; !.. 
ifd^ the neutralisation of casein give results which viirv u 
tho indicator employed, Laqueurand Sackur {Abstr., I',n ;; ; 
determining the equivalent weight of casein, arbitnijiiv 
phenolphthalein as giving correct results. ' 

y, In the hope of obtaining a method of asccrtabasi;: 
neutralisation point, the electrical conductivity of of 

amounts of casein in 100 c.c. of A/ 100 i^odium hydro \i!,. | ^. 
determined. Usually when an acid is added to a solution of a 
base, the conductivity gradually decreases until tho lu-ufi il * 
reached, and by plotting the conductivities as ordinato^ iiA 
amounts of acid added as abscissxe, a curve is obtuiuod a> a -iuim 
line sloping downwards to the neutral point, at winch it lu i- ik- daql? 
The curve for casein, however, like that for phosphoric ucid,i> 
and does not show any break. The minimum point is nom' a 
which the solution is neutral to phenolphthalein, but ciinoc, » . 
riegarded as representing the true point of neutralisatifuc K. b. 


^ Dissociation of Solutions of the Neutral Caseinatwl 
[Caseinogenates] of Sodium and Ammonium. W lh;\n.^rcti»| 
Robehtson (J. Physical Chem.y 1907 , 11 , 542 — 552 ). —Neutnd 
tidhs of the sodium and ammonium salts of caseinogcn (tcrint-i 
by the author) have been prepared by shaking tho jc.qKctive ^ 
with excess of caseinogen and filtering, and the electrical coiitlv.divnip 
pjfv. these salts in various dilutions has been measured at 'Ju . H* 
I'ariation of the conductivity with dilution is such as to justify u? 
ai^qmption that caseinogen behaves to alkalis a.s a weak rvc- 
l^bj^laoterie monobasic acid. From the conductivity results, on 
Gumption that no complex ions containing sodium are pre-’^eut. u< 
||du6 2’6 X lO"** cm. /sec. is obtained for the velocity of the ra.'«eirH>^ 
idpi ^utiwhen the results for the ammonium siilt are calculated oc 
a^umption, it is found that the sjam of tho velocity of the 
jj^^^j^rotein ions is less than the known velocity of the ^ 
follows that the solution of the ammonimu salt 
ion-protein compounds in which the non -protein ion (tn tas 
ca^.‘lf 54 *) dissociated as such ; the format ion of such 

pouiu^ ^ thus proved for the first time, although their existence 

been lo^iieen by Loeb. , 



.re 

' lff^«ea)Ar W^jg^t of OxybsemoglobiD. OxmkY^Rtm^^^m 

t;A%> 3 KH iChsm, Ztntv,, 1907, ii, 8 ! 6 ; from 

’ 1007, 209—216). — By meins of osmotic pr6Mf^3 
the mol. weight of the hiemoglobin from liorse 9 >iro^ 
^o\.. , v, A.s found to be 15,115 and 16,^121 resj)eotively, it beiog^st^ 
l!<*iber these moL weights are ivally different. The 
^^si, from their osmotic pressure e.xpcriments that crystallM 
^i<'hin is compoted of one mol. of ha'ru'iglobio combined wilm 

» ir^- 1 . '^vgen. W.H. G,3 

parinucleo protagon. Matthew Steel and William J. Oiisl 
,/ }‘}ii/f{d., 1007,20, 378—398), — This is the name gi'^en 
md I/olii (Ai)str., 1902, ii, 573) to a compound in the brain id^ 
huh ?h-y believe the protagon is (Combined. It is resolved bjl 
, jiu 1 iiito protagon and paranuclein. They further adhere to th#' 
(.!« tli it j lotAgon is a definite chemical individual. The material 
fimt’ud from the brain with chloroform. On the lines of Giea^l 
p*,i,ns w -rk, the present paper again deals with the non-existence pfi 
ii' a chemical unit, and similarly it is shown that 
j, vj ret ;igon is a mixture also; it contains other substances 
»,l: tie* two mentioned by Ulpianl and Ulli, and the preductl 

1 ?.'r '.vuh tiie strength and temperature of tbo alcohol used to decOD^ 
jtwn' it. I'txdjably none of the constituents of protagon are combinecp 
litb :i liitoloitidike sub.stance. \V, D. H. % 

Composition of Nucleic Acids of Thymus and Herring- Bop. ^ 

I Hr.i:M vNX STErnEt {^eitsch, jikyaiol. Chem , 1907, 53, U— 18l 
‘.^aipiR* Uiis vol., i, 168). — In addition to guanine, a<lenine, cytounp# 
.Ti.! tlivmino, ej)isA(‘charic acid (tiiis vol, i,739) has been isolated fron^ 
y acid of thymus by hydrolysis with concentrated nitl^ 

.id, 'Ok* vju'/u'iitf salt, -C 2 oH,,/).N^,,Cjrj(, 0 ^, crystallises well. 3 
li o sugi’estod tliat the remaining ro.sjdn 0 in the nucleic acid^^^^P 

formula for the acid tb^S 
»-^ynies The residue, is supposed om 

ydndvsi.s lo yield a sugar and metaphosphoric acid, J. J. S. 

Inosic Acid. Carl Neuhehg and B. Braun {BiocJuni. Zeitieh^f^ 
' 0 (j. A 118 -450).-' — Inosic acid is the only nucleic acid which can at' 
l«i obtained pure (as a crystalline salt). Haiser (Abstr., 1895, i, 
-tated that when hydrolysed it is decomposed into pliospboric acii; 
nd prohahlv a purine bapo and trihydfoxyvaleric acid. The swond 
* tiieM- products hvos now been identified as hypoxanthine, and the 
us /-xylose. Hydrolysis takes place according to the equation : 

' ;s*A^ 4 ^ d* 2 II^O ~ HjjPO^ + Crjl jqOj + C, H^N^( >, I nosie acid is 
‘ ^ ^ ^ bict which has hitherto been over- 

The following constitution is suggested : 

<11 c-nx. po(oh)-o-ch-c — c-cii'Cii./OH. (i, a 

MHCO A ,'„r 



i3 Of l 
It 

ooncladoii as Ketiberg asd Bralm {precedi r 
lb ^7 Tbat moBic acid is compoeed of a molecule ( 
pfei4 ‘^d k molecule of hypoxanthiue, which are uuite<l 
Aoe^ate pentoee molecule in sucb a way that the latU i : 
^^Ife^aldphyde group. There is still some disagreement, oi 

r itatufe of this pentose. The author, who did not , ’.^p, 
itical activity of inosic acid, obtained from it on }i ;rn» 
jb^e, m. p. 158 — 159° which he regards as derived froiu i ji^i 
^Sb«s Ncu berg and Brahn identify the sugar with / >. Vj^ 
J^^rotatioD, which this latter substance might bo . 
l^auj^ in the solution after hydrolysis, has, howcvc, 
ved in either investigation. 

account of the literature and details of a metho.l 
l^i^ine barium inosate is given (yield 3 to 4 graoj 
iii extract used). In meat extract, the sugar of ino^ic 
" Vfree state, probably owing to partial hydrolysis 
Stum 


u cceifl 


lyanniDg and Adsorption Compounds of Gelatin. 
^^MER {Cfiem. Zentr.t 1907, ii, 413—416; from j^eiud. < /r^n. M 
^^oide^ 1907, 1, 353—364. Compare Biltz, Abstr,, lu«!j 
and L. Lumi6re and Seyewetz, Abstr., 1906, i, 916) - \ii 
the solutions of which contain a colloidal hydroxide are CAwfeii- 
tanning gelatin. Dilute, but not strong, solutions rf f* nir^^ 
^^duce coagulation when added to a solution of gelatin. Nr. 

occurs if a feiric ealt is added to an ammoninra! 

^fatin. Ferrous salts, potassium ferrocyanide, and feiriev ii i.li 
^ banning action, whereas uranyl salts, auric cbloi i b , ar i . 
®^ite tan readily. Copper salts and silver nitrate .u.« a.fsc 
pffiout coagulation. It is impossible to free gelatin in itnl 
f|#1ution of silver bromide in sodium thiosulphate fr lu >ilvtr 
by washing ; similarly, gelatin treated witli lo. ii 'in.' . 
iodide, lead iodide, lead nitrate, and barium i iibui'le r’sciKl 
^l^ed from these salts by washing. 

I^Ujtn arabic and albumin behave like gelatin. W. H. <♦. 

Kfr-;.; 

^4i)i^&liDe 'Digestion. Hans Eulv.r (Arhv. Kem. Mia. bW. 

1 — 13. Compare ibis vol., i, 574). — Expc rituotjts on 
" pancreatin extract on glycylglycine in pre^eneo of siuaII 

of sodium hydroxide show that the pancreat in ootiii'ines 
^ B ^sigiorsbl e part of the alkali, and, as the effect of Ibo i ittei on d# 
great, extracts of commercial pancreatin and u v pMn. ankft 
active, are unsuitable for physico chemical iiivo>ti"a‘ioBs<* 
The results also show thatSchiitz-Eorissow’> lule liowK* 
iilkaline digestion of dipeptides. . - lu. 

^^^vatin employed yielded 5*4% of ash, consisting pniiof>sSf 
pyrophosphate, probably derived from disodiuin 

• The velocity of digestion of gl ycyl^lyciw . 



i ««» th*ii 1(M& of its yalae by the additioa oflQpm||HHH 

!ride 0*12 gram of formaldehyde, or 01 gram 
iodc e. of liquid. - 

‘ of the decomposition of glycylglyeino by the 

ed presence of sodium hydroxide indicates^^^H 

completely neutxi^^B 

’ w'nc resulU were obtained by the action of 4 grams of ^SH 
0-li^'glycylglycine solution in presQt^u| 

^iTfalkftli .. 0-035 0-04 005 0-06 0-^« 

^-o r-o o-3 s-o 6-?^ 

Kn,n ' . -e .esults, the conclusion is drawn that alkaline d»g#t^| 
' " 7 - not rendered active by the alkali, which accelerates 

£";::„; hy neutralising the substrate and partly by prey^| 
!. rri ii I'l'i; effect of free decomposition prc^ucts. 

Tb-i iiv.lrulysis of casein by erepam is similar to that of 
i„i„, ■ 111 the former case, however, the destruction of the ensj^^K 
. i t in comparison with the retardation caused by the det^WB 
«!'tc,',io,l,icts, whilst with glycylglycine the opposite ho ds. OT 
»c,iM, Iw iRcient in the case of casein diminishes rapidly as tfae^f jj^ 
tut the initial velocities are very nearly proportional tO 
BR,'..mi:.ti.ins of the enzyme. Such enzyme solutions, hence, canM^M 
KHiU-l us lielerogencous systems. ^ ^ ii,ti^* 

% wi> further found that the conductivity of family 
S«';„ ...U,tiou.s gmdually diminishes, even in ateence of enzyme,^* 
■ Th- iun nsity of the action of crepsin varies for different dipepti|^a 
jte vnlai-s (if lOOOA' being 68-4 for alanylglycine, 13'1 for lei^^ 
fcfir.c, aii.1 7-0 for glycylglycine. 

[ Tii^ fl, c ti II iwsition of glycine anhydride by alkali wag 

llie conductivity, which was found to dimin^h consid^^m 
tU* Ti-artion proceeded, the alkali causing the opening of 
^n.l llii- ffiiniatioD of the sodium derivative of glycylglycine.^m|,^ 
iilulv hvtinxddonc acid, glycine anhydride is far more slowly decol^| 
aiid here too the velocity rapidly diminishes owing to 
hr.\ii«ii\ of the acid with the decomposition products. , . if 

hvjheiijjionts with germinating peas show that, during the^ten 
rom the iH'ginning of germination to the Stage at which the lateta,^ 
lire (lovtloptd, the quantity of enzyme capable of -decoml^m^ 
iyfvl^Uiine remains practically constant. Ibe enzyme probaWy 
x» iV lu tlie resting seed, cither as active enzyme or as pr^yme^ ^ 
is not tlie case with the other enzymes of germinating . 

n4iiife, with those causing proteolysis. 

Action of Arginase ofi Creatine and other 
O^rivRtives. Hehry D, Dakin (/. Bioi Chm.t ^^07, 3, 

Argin.i'ie ia a enzyme for the exclusive byowly*'* 



hydrolytls by this ' \V ^ 

pSpedic Accelerating Action of Sodium Pliior:^^ 
^k^lgulation of Milk by Vegetable Bennel C. Of; f p 
1907, 146, 689 — 692). — The rale of coaguUtir,; ,f 
'T%etable rennet is Srsfc slightly accelerated, then ret , i..| 
ji^ddition of increasing quantities of sodium fluoride; whi ri, 
j#es6nt in the proportion of 30 — 60 mg. molecules per h ; . 
^ere is no coagulation, but the process begins again as ? . ..v 
of the salt is increased, the rate of coagulation being fu • ;i\ , 
then retarded. The irregularity of these results is attri 
disturbing influence introduced by the precipitation (.f ♦!,«> 
salts present by the sodium fluoride. If a small (jiiati ii v 
jpbloride is added to the mixtures, the results are rorji^ u i! 
ibose previously obtained, and show that the sj>eeiflc a{ is u '.! 
|(aoHde is similar to that of sodium chloride. ,\| 


bt ty 

y * 

■M. A,W. 


^IBystematic Investigation of Oxydases in Animal Tim^. 
Octave Donv-H^ifAULT and Mile. J. Van Duuren (/Jui’ 

1907, 537 — 638). — In the first part of this memoir, ;l 
C urrent theories explaining catalytic oxidation is ar;.! tsi 

Analogies between such actions and those due to oxyd is--'; 
tissues are detailed. Attention is then directed to tlu- t-.M- 
have been applied by various investigators in a^ceitriniiri,: •:tf 
occurrence of oxidising ferments in animal organs. 8( hoiitdfcVrjt 
■test> which consists in estimating the amount of salirvl.illetv^ 
converted into salicylic acid by an extract of the orgiin uri^h? 
investigation, has been fully examined, and it is fminu thu ii 
liable to three sources of error. In removing the ext ess i f 


aldehyde tas a preliminary to the estimation of the ;imour,i uf «i4 
Iqrmed, a saturated solution of sodium hydrogen sulpliite i> isstd, ibI 
^b-is found that this in presence of salicylic acid and etIuM- !»M<b i < iht 
lori^tion of some sulphuric acid and organic acids, tlio i {irbj 
flpjwirently produced from the ether. The alkalimetrit’ i -iiiuvtu-n ti 
thOr salicylic acid formed gives therefore results wiiieh :ire ur'iiaiy 
iSich. Colorimetric estimation of the salicylic acid by mran^ »■( hrr^ 
auloride only gives trustworthy results when the auiount t-f 
i^a)^ and there are n,o other free acids pre.sent. Klioti > 
^XBstr., 1889, 195), which depends on the conversion of tho 
into tribromophenol, gives good results in the 
ih^lnres of the aldehyde and acid, bub it appears to he .o 

eidti^t the whole of the acid by means of ether from albuinc; 
sbiutions, such as aqueous extracts of organs, so that even U| 
metjhibd the results obtained are low, but a modilleil form o. 
ihe^hodf described in detail in the original, was eventually auui'h ^ 
tbe. beat available. . . ^ 

In. tte experiments, an extract of calves’ livers in ‘ 

sodium^flttoride (0‘65%) solution, was used. It was ^ ^ ^ 

oxidatio^of salicylaldehyde to salicylic acid by such extnic ? 





if Hsji varies greatly and irregularly when the <M)Qcdhtm<m^f t^ 
^ V v-ie^ an^ i® condition^ mainly by the concentration^^ th^ 
rhe oiidUing power of the extracts diminiBhei^f^n^ 
^,l.’'v on keeping? and this diminution in activity usually obcurs^ 
^ J.1, 1 V in presence of air, or when the temperature is fabocL'^ 
reojain active after being heated to 80°, whilst Q|h^rs^ 
\ ^ lessening of activity after exposure to this tem^a^ 
h e observations are insufficient to enable a decision to .1^ 
irti as to whether the oxidation is due to an oxydase or ta 
y.uvtic, but the authors are inclined to adopt the latUQ 

Be I'tirl'on of the memoir is devoted to a criticism of 
J VI>elous and his collaborators {Abstr., 1896, ii, 119; 1898^ ' 
: i, 268, ii, 226 ; 1903, ii, 560, 561, 678; 1904, ii, 188)| 

\lj!- vutjicct, and in this connexion it is pointed out that all thel 
«yatt' n.'i d in the present set of experiments contained a small ' 
,.yar‘.^ of osyha^moglobin, which rapidly disappeared when the. 
iri '^cre exposed to air, but persisted for some time in its 
svhU'b would probably not have been the case if an oxydas^ 
i > 4-0 Iwn present in the solution. SAlicylaldehydo is not oxidised 

> ikhx'Uioglobin, so that the latter cannot be tlio source of thft^ 
v.f'ii 11 'cl in the oxidation of the aldehyde by organic extractsll 

> siii:i:»^U‘d that as oxyhtemoglobiii can exist in diluto solution in 

vutniu for some days, the current view that the mechanism of^ 
■•iitii exchaiige brought about by hremoglobin is mainly physical is"^ 
I i.:ri('ilv accurate. T, A. H, 


1 Animal Peroxydaees. Ernst von Czvklarz and Orro von"^ 
ITH PhyiioU Path.^ 1907, 10, 358 — 389). — An attempt r 

ervciel to animal oxydases the sharp distinction drawn by Chodat 
4 Kicii tetween (vegetable) direct oxydases and peroxydases, which ■ 
ter only oxidise in the presence of hy<!rogen peroxide or of son^^ 
ber j>eroxide. The guaiacum reaction of blood is due to hsematin and 
■> to a true jier oxydase. The difficulty of completely removing blood 
in the tif-5ue.s makes guaiacum tincture an unsuitable reagent for the 
nctioLi of [leroxydases. For tissues containing blood, the liberation 
|trcsence of hydrogen peroxide of iodine from an acidified 
iiitwft of {K)tassium iodide should be employed, 

; A sjXM'tro-pliotometric method, based on th6,oxidation to malachite* 
of tlie leiico-base, has been worked out and employed in the 
ttraAiircment of the velocity of peroxydase' action. A graphical repre- 
of the results obtained by this method shows that the ox|jla- 
by haunatin proceeds at a uniform rate, whereas the velocity of 
due to animal peroxydase gradually falls off to zero. The peroxide 
r'?*ction i,s much more dependent on the concentration of the leuco- 
than is the hsematin reaction. 

The oxidation of ammonium sulphide by oxyhsemoglobin is not 
l^^it'rated by catalase, and there is no ground for the belief that the 
‘Ayer enzyme has a direct oxidative action, as supposed by Ewald 

- G. B. 



ccdrdu^ to Bwald roL, «, wif, 'lhv 
lobm w a pheDomenon connected with the pat-^u uIWi 
of which the relation existing between ox . 
j^&oglobin is a fonctioo. This being so^ catalase 

pg the velocities of two chemical reactions of . VpHI 

Jg independent and the other dependent on the pu- uai 
oxygen^ and the one irreversible and the oth ; re^21 
j^re Herlitzka, this vol., i, 102). Objections are rai. ] S 
Further experiments by the author lead to th 
exists an antagonism between the action of c 
hiemoglobin, or, in general, of the oxydases wi- ; resw" 
ttdation of guaiacum resin by peroxides, that is, Wi i; 
prmation of active oxygen. Within certain limiN, the fS 
ntration of the catalase, so much the greater !;i 
lotion of the peroxydases to produce oxidation. Th tbJ 
Jrpof of the protective action exerted by catala e tt wardt i 
destroying and rendering innocuous the jki- xidw \tM 
^ T, E 


^Sopbenol-d-chlorophoaphines and their Derivatiiwl 
If Miciiaelis and G. Linus Ijnke (Ber,, 1907, 40, h 
re Michaelis, Abstr,, 1903, i, 379 j Autenrieth ati i 
1898, if 419, 476). — Thiophenylchlorophosithui^j, 
ned by heating thiophenol and phosphorus trichlf>ri.]i.> in ^ >ijB 
to a reflux condenser, forma a somewhat thick, colourlc^ss 
f2f^/10 mm., 1*2560. It fumes in contact with the aitsn 
disagreeable odour. When left exposed to the iiir for ttrrM 
5^ hours, hydrogen chloride is evolved and a crystalHiio ^ 
listing of triphenyl trithiophosphite, P{SPh) 3 , nnd 

obtained ; but when the ch loro phosphine is poiueil into vin 
“"'viiSletit reaction occurs, and the products are hydivehloric Im 
I hbroiis acids and thiophenol. A thiophosphorous arid h.i,s netbiiB 
With alcohol, the products are hydrogen (hloride, 
and triethyl phosphite, and with so^um ethoxide, trie^® 
dpbosphite, tri6t%l phosphite, and sodium chloride. The lti4| 
Qcidorophosphine reacts with chlorine yielding pljeny! diiu!jbiil| 
^pj^horus trichloride, Thiophenol and pho^pliuivl cfloriiil 
t^sphorus trichl^de, phenyl disulphide, and pho>|dioric acii J 
yUhionchloropliosphinef SPh'PSClg, obtained by beatiogth^d 
Olphenylchlorophosphine with sulphur at 120^ for tive 
^ming the product under reduced pressure, forms a 
^^rliquid with an aromatic odour, b. p. 168— ITo ' ld 
^pi^iably acted on by water, . ^ 

^^ tative yield of triphenyl tritkiophosphiUy PfSPbjj, 

phosphorus trichloride is heated with three equirat«^| 

, 111,11 at 150? in an oil-bath. It crystallises from ^ 

lihic prisms or from alcohol in pointed crystals, aM 
^ulpburic acid, it yields tbiopheuw^ | 
xlos^^^r^^pdc^^ndt the same products are formed when the tr w.- 



orioe yielding 


^ Tide 

^‘^f”ri«^nAe phosphine, crystallises from ether H 
.mocUnic prisms, m. p. 11 5'^' It may also be pwL 
' f nhosphoms oxychloride on sodium thiophenol, b 

rnMi '•; ‘ jg obtained by the direct addition of 8\^j| 

P'^'^;“;,'^iphldo solution at 120“, or by the action of phospr* 

cllow, monocUnio plates, m. p. 00 . sseconoary ou^. 
have not been prepared. '''^f 

Uercury Compounds from Nitrotoluenes. Aesold 
^ 1'jo 7 40, 4209-4226. Compare this vol,, i, 908)'- ^^ .» 
:,7 niinciand phenoU readily admit of the entry of nx^^l 
iii ) their molecules, nitrobenzene has but slight tendelS^tt^ 
Tri thl! way The author finds, however, that o- and p-gtl^^ 
itL^ are readfiy converted into mercury derivatives when 
•h mer, uric oxide in presence of sodium hydroxide, the mero®y.lttj| 
eo casrs entering the side-chain. The compounds y‘el^^- 

NO.-C.H.-OH.-HgOI, obUil^tri 

Slin- diluU) sodium hydroxide solution containing o-nitrotolu^b ^ : 
«*^ 5 ion with precipitated mercuric oxide, is precipitated 
fiscal solution by hydrochloric acid m bundles of co l^ys ^ 
wdles, ni. p. 145—146“. 

o-SUrodiMercuril/mzylident oxide, lIOj'CjII^’OlKljj^^O, ol^^^ 

y [TOlracted boiling of sodium hydroxide solution, o-nitrotolue^&d^ 
Knuric oxide, is precipitated from acetic acid solutiou by 
sditim hydroxide in dark yellow, crystalline ^masses dewmpt^^A^ 
bore 220“. The following salts were prepared ; the tulphat«,i^^-i 
NO.-OjH.-OHlHgjlSO., .-'^Sv- 

itsUllisiog in pale yellow^ bre^ needles or platesj ocwio 
N'0,ail/CH(Hg-OH)HgLSOa, forming a heavy, orang^y«»w 
Her ; eldoride, N02*0-H*-0H(HgCl)2. a pale yeUow, 

!<HD[)(Hiiid j hijdroxyehloride, N 02 * 0 gH^’ 0 H(HgCl)*!B^* 0 H ; 
NlV0gH4‘CH{Hg*NO3}y \ 

c-Kitrodimerciuibenzylidene oxide is partially deoomppf^^ 
itdrogen solpbi^ into mercuric sulphide and o-nitrotolucne. ;■ 
fcast and sulphuric acid, it" is reduced to o-toluidine and mer^ry* 
lj*n heated with nitrous add, it gives o-nitrobenzaldehyde, which is 







1104 kih^pucnm 

ui nitrk acid. When treated in tlrf^ «; 

_ wiida, It in converted into Approximately 
HP wa O'Ditrobeuzaldehyde aod it« oxime j the 
^ttie nitroue acid is converted by hydrochloric acid ii^ ^ 
r way of a hypothetical nitroso-derivativo : 
r*Cn(HgK02).. + 2HCl- 

HSO, + H,0 + N0,-C,H.-C{Nui(H|CL; 

[Utter : + 2HC1 - NOj-C'eU.-CH'.NOH + 2HgClr (u,« wr^l 
Ae formed Ijeing then tranaformed into the aldehyde asti^^ 

Kh.-ch:noh + 4Hno,= I 

‘ 2N6j-CeH,-CHO + 4NO + KOTlBi 

acidd and alkalis, o*nitrodimercuribenzyUdene t 
Yery stahle, but, when boiled with 20% hydro: iJoric td| 

id, it it transformed into antbrauily 

chlorine, best in presence of excess of liy lrwUeri 
o-nitrodimercuribenzylidene oxide yields O'nttruhfnx^^i^ 
e^end«y NOj-O^H/CHCls, which, in a slightly impure con iitiou,^! 
faiaily red oil, b. p. 150— 1517^0 mm. Similarly, tli« aciioa ^ 
bromine yields the corre.^ ponding bromide and that of io^lnip, o-na^ 
hm^idnnn iodide, which crystallises from alccluii j 

y<^w prisms, m. p. 70—72°. 

Itlie interaction of p - nit ro toluene and precipitated mercuric &xi&( 
in^esent^ of sodium hydroxide yields \i-nitrodi7nercuriben:.^tiiew^ 
VHeh was not obtained pure and which is converted into 
benji^c acid by the action of dilute nitric acid. 

Similarly, 2 : 4-dinitrotolueDe is converted almost qumtitstif^ 
into ^^ii^initrodimercuribenzyliderie oxide, which is conveiud ^ 
.mercuric sulphide and 2 : 4‘dinitrotoluene by hydrogen 8olpi3i4e,|i 
3 ; 4-diiiitrotoluene by 10% hydrochloric acid, and into :i :4 <iiajCi! 
beni^e acid by concentrated nitric acid, H. P, 




